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Abstract 
The concept of Information Architecture (IA) has been independently explored 
by researchers and practitioners in Information Engineering, Information 
Systems (IS) management, information visualisation and Web site design. 
However, little has been achieved towards its standardisation within and across 
these subject domains. To bridge the existing subject divide this study 
conducts a systematic analysis of publications on frameworks for Information 
Architecture developed in the field of IS planning and Information Engineering 
and elicits both common and desirable IA dimensions. It concludes that 
regardless of their originating subject field, existing IA frameworks are 
internally focused and have limited effectiveness for dynamic e-business 
alliances. To address this deficiency, related subject domains such as Systems 
Theory and Systems Modelling, Web design and virtual team working are 
explored and ideas are generated for further architectural components such as 
events, standards, aggregation level and trust that are not supported by 
existing IAs, but are of high importance for e-business. These are synthesized 
with the most prevalent IA dimensions identified earlier into a conceptual 
framework for IA for electronically mediated business networks, called FEBus 
ffra. mework for Information Architecture for Electronically mediated Business 
networkjs. 
The structural viability and usability of the proposed analytical vehicle are 
evaluated over the period 2001-2003 using a triangulation of a Delphi study, 
an electronic survey, and evaluation interviews. The participants, representing 
three self-selecting samples of experienced UK academics and practitioners 
interested in IA, confirmed the need for an IA framework for e-business 
alliances and proposed and proved the scope, merits and limitations of the tool. 
Their views formed the basis for some amendments to the framework and for 
recommendations for future research. 
This thesis presents an original contribution to IA knowledge through the 
comprehensive critical analysis of frameworks on IA and the development of a 
set of fundamental requirements for IA for e-business environments. Its 
importance is also seen in the synthesis of the research on 1A conducted in 
different subject areas. The architectural tool built as an extension of the 
reviewed IA works constitutes another original aspect of this research. Finally, 
the novel multi-method evaluation approach employed in the study and the 
critical examination of its operability, present an advancement of existing 
knowledge on methodological diversity in IS research. 
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1.1. THE CASE FOR RESEARCH IN INFORMATION 
ARCHITECTURE FOR E-BUSINESS NETWORKS 
"There is a tsunami of data that is crashing onto the beaches of the 
civilized' world. This is a tidal wave of unrelated, growing data 
formed in bits and bytes, coming in an unorganized, uncontrolled, 
incoherent cacophony offoam. It'sfilled withflotsam andjetsam. It's 
filled with the sticks and bones and shells of inanimate and animate 
life. None of it is easily related, none of it comes with any 
organizational methodology. " 
(Wurman 1996) 
The role of information and information technology (IT) as a driver for more 
efficient and effective business management and decision maldng has become 
critical over the past six decades. Arguably, today we are living in the 
Information Age, where information is at the heart of every business. Those 
organisations that have mastered the management of their information 
resources are beginning to exploit the new management concept of knowledge 
management, a key aspect of which is the development of information assets 
into knowledge. There are, however, many businesses that are still operating in 
the Data Age, as they rarely manage to transform data into information and 
knowledge (Davenport et al 2001). Even though an organisation might be well 
equipped with contemporary technologies and might be overloaded with data, it 
may still remain information-poor. Consequently, the phrase "Every business is 
an information business" (Evans & Wurster 1997) rings true only for those 
companies that have managed to deal successfully with technology obsession 
and are able to focus effectively on the generation and management of 
information rather than data. Inforrnation orientation embraces not only 
information practices and IT practices, but information behaviours and values 
(Marchand et al. 2000). Proficient information management is particularly 
important today when under the pressure of the new forces for competitive 
leverage, i. e. globalisation, deregulation and digitalization Pownes & Mui 
1998), businesses frequently undergo changes that often transpose their 
For certain terms both American and English spellings will be used, depending on whether this 
is a quote from a specific work. 
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organisational boundaries. It could be argued that information management 
(IM), as the ability to create, use, share and control information flows across the 
organisation and its environment, regardless of whether their sources are IT- or 
human-based, is another competitive force. It bonds and empowers all of the 
traditional and riew competitive forces (Fig. 1.1). Its performance as a master 
force is highly dependent on the use of analytical tools, such as architectures, 
frameworks and models. 
el 




Man, ig(, m(, iit as a 
source ofcompetitive 
advantage 





Traditional sources of 
competitive advantage 
Fig. 1.1: Information management as a competitive force 
(Based on Downes & Mui (1998)) 
1.1.1. INFORMATION ARCHITECTURE AND ITS ROLE AS AN 
INFORMATION MANAGEMENT TOOL 
Over the last two decades several investigations have been done to establish the 
ten major management information issues for infon-nation officers, IS 
executives and chief executive offices (CEO) across the world (Galliers 1995; 
Galliers et al. 1994; Pavha & Wang 1995; Pavlia et al. 2002; Pervan 1998; 
Watson &, Branchau 1992). Understandably, the relative position in the rank 
list varied based on factors such as organisational characteristics and business 
environment (Caudle et al 1991; Niederman et al 1991; Watson & Brancheau 
1992; Pavlia & Wang 1995; Pavlia et al 2002), informant's background and 
position within an organisation (Brancheau &, Wetherbe 1987; Niederman et al 
199 1; Wang 1994; Pervan 1998) and the period when the research was carried 
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out. Regardless of the impact of these determinants, the studies have confirmed 
that one of the five dominant managerial issues for Europe, the United States 
and Australia is that of Information Architecture (IA) (Table 1.1). 
Table 1.1: The importance of developing and implementing an information architecture 
Reference Countries/ Year(s) Sample 1A Overall Management 
Continents constituent Ranking concern areas 
Niederman et al USA NIS IS executives 1 Management, 
(1991) Planning 
Watson & Australia, Europe, 1986-1988 IS executives 5 Management, 
Brancheau (in Singapore, USA Planning, 
Galliers; 1992) Internal 
Galliers et al UK 1992 IS and non- 4 Information 
(1994) IS managers IS(7) infrastructure 
non-IS (2) 
Palvia and Taiwan 1994 NIS 19 Management, 
Wang (1995) Planning 
Br-ancheau et USA 1994-1995 NIS 4 Management, 
aL (1996) Planning, 
Internal 
Watson et aL Australia, Estonia, 
(1997) the Gulf Cooperative Differ for Differs for 3 Differ for each 
Council, Hong Kong, each study each study study 
India Slovenia, 
Taiwan, UK, USA 
Pervan (1998) Australia 1996-1997 CIO (1996) 4 Strategic 
CEO (1997) CIO (15) Management 
CEO (4) 
Lai (2001) Hong-Kong 1998-1999 IS and non- 2 Operational, 
(not explicitly IS managers Tactical, 
confinned) I Strategic 
* NIS - Not specified 
IA is a concept used by specialists from subject areas, such as Information 
Engineering, Information Systems Management, Web design and Information 
visualisation. Within the Information Systems discipline alone there are 
numerous definitions of what IA is, which are discussed in Section 2.1.7hey 
fully agree that an IA is a blueprint for strategies, principles, guidelines, 
standards and models for information management (IM) and information 
systems (IS) development, and this definition has been adopted through this 
study. The review of 1A literature identified that often the term is used in 
conjunction with the term Information Systems Architecture (ISA), but there is 
no unanimous agreement on how these terms differ (See Chapter 2). To avoid 
any confusion arising as a result of this terminological diversity, in cases where 
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the research refers to both IA and ISA, the fonnat I(S)A will be used to represent 
both concepts. 
The consistently high place IA takes in the Managerial Issues rank list (Table 
1.1) could be related to its role and potential as a strategic and productivity tool 
for mastering business operations and competitive position. Being a generic 
logical structure with rules on relationships amongst its components, IA allows 
for structuring the information on a complex object such as an organisation 
and for standardising the descriptive presentations of its components 
(Zachman, 200 1). Many authors recognise that some of the merits of the IA are 
inherent in the structured nature of any architecture (Allen &. Boynton, 1991; 
Cook 1996, Evernden 1996; Periasamy & Feeny 1993a; Perkins 1997) and were 
initially linked to application development (Galliers et al. 1994). Structured or 
model-based approaches can be of value as they provide consistency through 
ensuring adherence to standards and regulations, a feature particularly useful 
for 
" Interoperability and resource (incl. information) sharing and exchange; 
" Improved productivity through component development, management and 
reuse; 
" Quality assurance in project management. 
Further, using the principle of decomposition, IA allows technical and non- 
technical management to deal with the comple2dties and dynamics of planning, 
problem solving and exploring the implications of change (Benjamin &. Blunt, 
1992). In 1992, Benjamin and Blunt defined IA as 
'the road map for the system development process and the anchor for justifying IT 
investment. Without an understandable information architecture, IT will be unable to 
bridge the gulf between the new technologies and the business strategic directions", 
a view that is still valid in the current business enviromnent. 
Thus IA could be viewed as a framework that helps ensure that technical 
requirements are agreeable with existing infrastructure and functional 
requirements, i. e. for migration to new systems or expanding the reach beyond 
organisational boundaries to incorporate external sources. 
IA models are often supported by graphical and pictorial presentations, which 
serve as common communication media with fewer complex concepts (Sowa & 
Zachman 1992b), thus enabling co-operation and communication amongst 
company stakeholders from different backgrounds. 
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IA is also seen as a managerial tool to foster capital IT investment planning, a 
key framework for increasing the organisation's technology "absorptive 
capacity" (Boynton et al, 1994). Similar views on IA as a planning tool have 
been asserted by the authors of IA frameworks such as Zachman (Zachman 
1987; Sowa &. Zachman 1992a) and Evemden (Evemden 1996,2000,2002). 
From its early days, IA has been recognised as a tool for communicating, 
managing and controlling IS plans and for facilitating responses to changes in 
business, methodology and IT (Periasamy & Feeny 1993b). Further, Watson 
(2000) emphasises the role of IA as a facilitator to collaboration. He states that 
IA (the Enterprise IA, in particular) promotes more effective response to 
customer requirements through easier and faster building of information 
services, easier sharing with collaborators and outside vendors. Similar views 
are expressed by Rosenfeld and Morville (1998): 
'Well-planned information architectures greatly benefit both consumers and 
producers. Accessing a site for the first time, consumers can quickly understand it 
effortlessly. They can quicklyfind the information they nee4 thereby reducing the 
time (and costs) wasted on bothfinding information and notfinding information, 
Producers of web sites and intranets benefit because they know where and how to 
place new content without disrupting the e; dsting content and site structure. Perhaps 
most importantly, producers can use an information architecture to greatly minimize 
the politics that come to thefore during the development of a web site. ' 
Building on the notion of information politics, it is appropriate to introduce the 
views of Perldns (1997), Zachman (2001) and Evernden (2002), who also affirm 
the role of IA as an organizational change management agent and a problem- 
solving tool. IA is seen as a comprehensive checldist of corporate issues that 
provides the link between strategic requirements and information systems that 
support them, and between the business model and application designs. They 
also recognise the importance of IA for strategic information management and 
rapid business decision maldng, by enabling the consistent and accurate 
extrapolation of strategic information from operational data. Morville (2001) 
observes that 
'defining an information architecture strategy is a wonderful way to expose gaps in 
business strategy. 77w process forces people to ask difficult questions and make 
hard decisions they've previously managed to avoid" 
Clive Finkelstein, one of the originators of the ISA-related approach of 
Infonnation Engineering, further asserts that 
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'The only way an organization can manage strategic information, implement 
interoperable systems, and establish true data sharing is by using an Ente? prise 
Information Architecture. " Finkelstein (1993) 
Zachman (200 1) reconciles the above by producing a comprehensive list of 
high-level business benefits that the IA adds (Table 1.2). The list has two parts, 
that Zachman refers to as 'dimensions', namely financial efficiency and 
business effectiveness, and could be used as a summary of the above- 
mentioned claims and assertions for IA. 
Table 1.2: Two dimensions of architecture value (Zarhman 200 11 
Financial Efficiency Business Effectiveness 
Reuse Tighter alignment with business strategies 
Reduced time to delivery Knowledge development 
Efficient program management Sophisticated asset management 
Reduced support costs Reduced decision risk 
Lower acquisition costs Tighter strategic partnerships 
Technical adaptability Business adaptability 
Some of the cited claims on the benefits that IA could introduce are 
substantiated by empirical research, whilst others are anecdotally supported. 
Similarly, there are evidences and assertions of the disadvantages and 
problems related to the development and management of IA. 7be most 
renowned of these are that IA becomes obsolete fast (Davenport 1994, 
Davenport & Short 1990; Niederman et al 1991; Periasarny & Feeny 1993b) 
and that to some stakeholders IA is irrelevant (Periasamy & Feeny 1993b). 
Further criticism refers to the difficulty to recruit and develop human resources 
for IA development and management, i. e. people who are familiar with the 
business and are skilled in analysis, design and systematic thinking (Stevenson 
1995b). IA and information processing today are inevitably associated with 
Information and Communication Technology (ICT) and technical jargon and 
details that could often be confusing and problematic to management (Galliers 
et aL 1994). Consequently, through lack of management support many IA 
projects lose their executive sponsorship and momentum and eventually are 
cancelled (Cook 1996). Davenport (1994) points out another primary reason for 
IA failure, this being that when undertaking IA planning, few companies 
consider how people will. actually use information and what type of information 
they will. use for decision making, computer-based or from conversations. 
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Zachman (1999) sustains the same view, arguing that one of the causes for the 
problems with IA work is that architecture is countercultural: 
'Although we play verbal homage to standards, reuse, interchangeable parts, 
integration, design for change, administering change, alignment, assets, 
investments, and so on, the practicalfact is that we are not doing any of thern. " 
In the same work, Zachman recognises further reasons why, in spite of the 
logic of architectural concepts and the overwhelming set of benefits, the reality 
is that companies have not embraced the concept of IA. Enterprise architecture 
is not perceived to be an enterprise survival issue. The notion that "the design 
of the system is the design of the enterprise, and if the system can't change, the 
enterprise can't changel" (Zachman 1999) has not yet been absorbed. 
Furthermore, the state-of-art in designing and documenting models that could 
be used to describe the Network, Time, People and Motivation concepts is 
limited and companies do not have the knowledge and skills to implement IA, 
let alone the time to invest in the development of a complex set of applications, 
policies, regulations and models that build up the architecture. 
Despite such criticism, IA is a significant managerial issue (Table 1.1) 
presenting many questions that warrant further research. Zachman argues 
that architectural revolution is imminent for every enterprise, but win need time 
to gain momentum as the IT industry is relatively young in comparison to other 
architecture-based disciplines, such as classical architecture and 
manufacturing, that are thousands of years old (Zachman cited in Lauchlan 
1999). 
1.1.2. THE NEED FOR FURTHER RESEARCH AND DEVELOPMENT 
IN INFORMATION ARCHITECTURES 
Numerous frameworks for IA have been designed to enable the exploitation of 
information and information technology for the fulfilment of key business 
strategies (See Section 2.1.2 and Bibliography). However, with developments in 
information technology, businesses are beginning to seek the advantages from 
internet technology, lending to a new business transformation form, the 
Internetworked business (Tapscott, 1996). Over a decade ago Gaffiers (1993b) 
anticipated that changing business imperatives determine changes in 
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information needs and business processes, which in turn demand fle2dble 
information architectures. 
Preliminary investigation into e-Nisting IA tools established that these have been 
developed either with the view of a single organisation only (Finkelstein 1989; 
Perldris 1997; Sowa & Zachman 1992b; The Open Group 2002), or for a 
specific industry sector (Everriden 1996). In most of the cases the proposed 
information architectures' are IT-focused and rarely account for information 
values and behaviour, neither are fle2cible enough to provide 
"awareness of the context in wfdch information may be required and the manner in 
wfdch it is likely to be interpreted to enable a required activity or decision to be 
made. " (GaMers 1993b, p. 202) 
This research study examines the state and status of frameworks for 
Information Architecture (Cf. Chapter 2.1 and Chapter 4.1) and investigates 
whether they meet the requirements for an IA for electronically mediated 
business networks (Cf. Chapter 2.3). For simplicity the latter are also referred to 
as e-business networks. 
The need for analytical tools for the latter as a foundation for working across 
organizational boundaries has already been recognised by the proponents of 
inter-organisational. information systems (Finnegan 1995; Meier & Sprague 
199 1). Within the last decade inter-organisational systems have evolved into (or 
relabelled as) electronic commerce (e-commerce) and electronic business (e- 
business) systems designed to support on-line practices of business networks. 
These are often referred to as Business-To-Business (B213) e-commerce or B2B 
e-business systems. Application development to address these trends has been 
largely concerned with the provision of development methods, technological 
frameworks and web site design. Although the spectrum of research issues in 
this domain is very rich, still little attention has been paid to studies of 
information architecture for electronically integrated business alliances. The 
work carried under the banner of information architecture has been either 
constrained by organisational/ sector boundaries (cf. above), or disguises web 
site architecture as information architecture (Rosenfeld &. Morville 1998). 
Furthermore, much of what is published on the subject of IA is based on the 
industrial experience of authors, e. g. Zachman and Evernden, rather than 
being a result of conceptually grounded systematic research. 
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This thesis first conducts extensive secondary research into academic and 
practitioners' work on business transformation and IA from the areas of IS 
Management, Business Systems Planning and IS Design and Development. 
This outlines six major IA-related information management problems (Table 
1.3) detennining the need for this research. 
Table 1.3: Problems determining the need for the research in IA frameworks. 
Information management problems related to IA Source 
1. Businesses focus predominantly on data, rather than information. Davenport et al. 
(2001) 
2. Information management deals with information practices and IT Marchand et aL 
practices, but does not sufficiently address information behaviour and (2000) 
values. 
3. There is a demand for flexible information architectures that provide Galliers (1993b) 
awareness of the context in which the information lifecycle takes place. 
4. Existing IA frameworks are predominantly internally focused, serving Author's 
centralised and regulated environments and could have limited support investigation 
for emerging e-business alliances dealing with the new competitive forces. (See Ch. 2) 
S. The most comprehensive IA frameworks are largely developed through Author's 
observations and other empirical work and have limited theoretical investigation 
foundations. (See Ch. 4.1) 
6. IA work in related subject domains, such as Information Engineering, IS Author's 
Management and Web Design, is conducted independently and with no investigation 
attempt for building on and integrating relevant experiences. (See Ch. 4.2) 
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1.2. RESEARCH AIM AND OBJECTIVES 
The aim of this study is to develop further existing work done on information 
architecture frameworks to accommodate the needs of electronically 
mediated business networks, also referred to as e-business networks. 
This accommodates the following objectives: 
To investigate frameworks and models of information architecture and 
information systems architecture and establish their status within the IS 
knowledge domain; 
(2) To conduct conceptual analysis on the frameworks and models identified as 
part of Objective 1 and then to establish fundamental IA components and 
desirable extensions to existing IA frameworks. 
4 
(3) To investigate requirements for IA for electronically mediated business 
networks and explore the extent to which they are met by the reviewed 
analytical tools. 
(4) To propose a framework, based on the outcomes of Objective 2 and 
Objective 3, for e-business network information architecture that addresses 
the above problems, through utilisation and integration of best practice. 
(5) To empirically evaluate the proposed theoretical framework and its status 
as an analytical tool. 
(6) To refine, based on the findings of the empirical evaluation, the initially 
proposed IA framework. 
The above objectives could be organised into two groups, called macro- 
objectives, these of Theory building and Theory evaluation. The first macro- 
objective includes objectives 1 to 4, of which objectives 1,2 and 3 provide 
exploratory underpinnings for of the development of a new analytical tool 
(Objective 4). The last two objectives, 5 and 6, build up the second macro 
objective, the Theory evaluation and refinement one. 
References to the research objectives at both macro and micro-level are going to 
be made where appropriate throughout this paper, and mainly in Chapter 3, 
and Chapter 8, as well as in Section 1.4 here. 
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1.3. DEFINMONS OF WORKING CONCEPTS 
Understanding of the ideas and contribution of this study is grounded in 
understanding of the key terms it operates with. To enable this, working 
definitions and explanations of the keywords are presented below. 
Another clarification on the terminology employed in this study refers to the use 
of the terms 'business', 'company', 'organisation', 'firm' and 'enterprise' as 
synonyms. Further sets of terms that are used interchangeably in this work are 
specified in the definition of the key terms. Where possible, the choice of which 
term to use is determined by the preferences of the cited/referenced author(s). 
Similarly, the terms e-commerce and e-business are often used interchangeably 
in this paper, although strictly spealdng, e-commerce refers to the buying and 
selling on the Internet, whilst e-business encompasses also non-profit maldng 
activities, such as providing free information to consumers and collaborating 
with business partners. 
1.3.1. INFORMATION 
"Information is that collection of data, w1dck presented in a particular manner and 
at an appropriate time, improves the knowledge of the person receiving it in such a 
way that helshe is better able to undertake a [required] activity or make a [required] 
decision. " 
(Galhers 1993b) 
Davenport &. Prusak (1997) expand on the role of the information, detailing the 
form of dehvery: 
"A message, usually in the form of a document or an audible or visible 
communication, meant to change the way a receiver perceives something and to 
influencejudgement or behaviour data that makes a difference. I 
Information characteristics are these features of information that determine its 
use and quality. Gorry and Scott Morton (1971) outline comprehensive 
taxonomy of information characteristics, referring in particular to the 
information requirements for each of the three levels of management control, 
operational, managerial and strategic. Their work is further extended by 
Periasamy and Feeny (1997), whose framework for management information 
characteristics (Table 1.4) serves as one of the pillars for the proposed 
information architecture for business networks (See Chapter 5). 
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Another fundamental term related to information is the 'information lifccycle', 
i. e. the time sequence of processes that information goes through during its 
existence. The names of the stages in the lifecycle could differ based on the 
source, but in essence all labels reflect what is happening to the information 
from its birth to its death, e. g. create, acquire, process, store, disseminate and 
destroy. 
Table. 1.4. Management information characteristics framework 
(Adapted from Periasamy &, Feeny (1997), p. 204) 




Aggregation vel Detailed 
Time Hori7on flistolical 
Usage Frequency Frequent 
Class Fonnal 
- Presentation Media Written 
Form Textual 
Nature Hard 
Overall Emphasis Syntactics 
Key to abbreviations: 
DFD = Data Flow Diagram 
Arch = Architecture 
G) - Structure Chart 
T- Physical Data Model 
(3) - Logical Data Model 
(@ - High Level DFD 
1.3.2. SYSTEM 
(1) ý (2) ý Extemal 
Management Level 
Lower iddle Senior (Strategic 







T- Business Area Data Model 
e- Detailed Application Architecture 
T- Overall Application Architecture 
T- Business System Architecture 
Within the domain of Systems Theory and Systems Thinking a 'system' is 
defmed as 
"a collection of interrelated parts which are unified by design to obtain one or more 
objectives. " 
(Luchsinger and Dock 1976, in Wetherbe et a]. 1988) 
Notwithstanding the general agreement on the definition above, Checkland and 
Scholes (1999) state that there is no common account of the concept'system' U'i 
the literature. Investigation into the works within this subject area evidences 
that all authors draw on the same clusters of ideas, namely that 
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(1) A system is a complex whole that may have emergent properties, i. e. 
properties that refer only to the whole and are meaningless in terms of the 
parts, which make up the whole. 
(2) Each system exhibits layers of hierarchy and has processes of 
communication and control. 
The system concept is used across multiple disciplines and systems of various 
Idnds are defined, e. g. biological, ecological, technological, business or 
information systems. 
This study focuses on two kinds of systems, namely information systems 
(defined below) and organisations as systems. The study of the latter, 
originating in the works of Optner (1965) and Simon (1960,1977) (both cited in 
Checkland & Scholes 1999), justifies why this paper occasionally uses the term 
'system' as a substitute for terms such as 'enterprise, 'organisation' or 
'business networle. 
1.3.3. INFORMATION SYSTEM 
'An information system is an organised collection, processing, transmission, and 
dissemination of information in accordance with defined procedures, whether 
automated or manual. " 
(The Interoperability Clearing House 2004) 
Cashmore and Lyall (199 1) suggest that regardless of their type, information 
systems are made up of the following four elements: 
9 Collection of data: facts, figures or rumours; 
Storage of data: whether on a computer, folders in a filing cabinet or in 
one's head; 
Manipulation of data: arranging, collating, aggregating and interpreting it; 
Presentation of information: providing the potential users with 
information in the most suitable form, e. g. verbal, written, pictorial, 
graphical, et al. 
Following the above definitions, this study supports the view that the term 
'information system' should not be restricted to denote computer-based 
information systems only. However, it recognises that within the context of e- 
business, information and communication technologies gCT) inevitably are to 
be considered as a core IS component that enables the storage, manipulation 
and presentation of information. 
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1.3.4. ARCHITECTURE 
Ch 1: Int-oduction 
The definition provided by the ANSI/IEEE Std 1471-2000 proved to be the one 
that describes best the understanding of architecture in this study: 
"the fundamental organization of a systern, embodied in its components, their 
relationships to each other and the environment, and the principles governing its 
design and evolution. 
A certain degree of confusion could occur as, based on the context of the 
discussion, the term 'architecture' may have either of the following two 
meanings: 
(1) A property of a system (as per the above definition). 
(2) The product of developing architecture (or architecture plan) of a specific 
system. 
In the current study the term is used predominantly in the first sense. 
1.3.5. FRAMEWORK 
Two definitions illustrate best the meaning of the term Tramework': 
'YA systematic taxonomy of concepts and their interrelationsfdps. ' 
(Zachman 1987; Sowa & Zachman 1992a) 
'A logical structurefor classyyng and organizing complex inforrnation. " 
(The Interoperability Clearing House 2004) 
In computing publications the term is used in the sense of a technological 
product that enables the linking of different systems, i. e. system and network 
management framework (e. g. IBM's Tivoli Enterprise & Computer Associates' 
Unicentre), which is not the case here. 
Despite that linguists could argue for differences in the semantic content of the 
terms Tramework' and 'theoretical model', in places this paper uses them 
interchangeably to denote a structural design. 
1.3.6. ARCHITECTURE FRAMEWORK 
The Open Group (2002) provides a comprehensive definition of the term 
'architecture frameworle, which is adopted here: 
"An architectureframework is a tool which can be usedfor developing a broad range 
of different architectures. It should describe a method for designing an information 
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system in terms of a set of building blocks, andfor showing how the building blocks 
fit together. It should contain a set of tools and provide a common vocabulary. It 
should also include a list of recommended standards and compliant products that 
can be used to implement the building blocks. " 
1.3.7. INFORMATION ARCHITECTURE 
'Information architecture is the foundation for managing information in general as a 
corporate resource. It describes the theory, principles, guidelines, standards, 
conventions and dimensions that are necessary to design an effective management 
framework for information. Its purpose is to design information structures that help 
people to use information in effective, productive and innovative ways. " 
(Evemden 2002) 
In the literature there are other terms, such as Information Systems 
Architecture', Enterprise Architecture' (EA), which definitions overlap partiaRy 
with the definition of IA used here. A coRection of more than 30 different I(S)A 
definitions was developed to facilitate the analysis of the scope of information 
architecture. It is considered that it is beyond the scope of this study to enter in 
further discussions on the difference and hierarchy of the terms 'information 
architecture' and 'information systems architecture'. A dispute on this topic 
could come down to the question of what was first, the hen or the egg? That 
means, does the architecture of information include the architecture of the 
system that manages this information or does the architecture of an 
information system include the information sub-architecture as one of its core 
components? Works supporting both views were identified and presented in 
Section 2.1. 
This study takes the stand that in the context of electronic business the term 
Wormation Architecture' is equivalent to the term 'Information Systems 
Architecture'. It argues that any framework for on-line Information Architecture 
should present information on the data and the context of this data, including 
the storage, management and presentation of this data, i. e. all of the four 
elements of an information system (Cashmore & Lyall 199 1). Purther, it should 
discuss their inter-relationships and the relationships between these 
components and the environment, as well as the principles governing the 
lifecycle of the information system. As such, it could also be referred to as a 
framework for Information Systems Architecture. 
This understanding of the commonality between IA and ISA is in agreement 
with Evemden's (2000) view that IA should come first, as 
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"Handling information through [computer-based] information systems is only one of 
the uses of information. " (Evemden 2000) 
1.3.8. BUSINESS NETWORK 
In this context a business network is defmed as a system of actors, either 
organisations or individuals representing these organisations, that work 
together for the accomplishment of a common strategy. According to Snow et al. 
(1992) it is a highly fiexible, vertical disintegrated set of self-managing 
interdependent business units at intra- or inter-organisational level that 
contract skills and resources with each other to form the value-chain for 
developing a particular product or fulfilling a service. 
It has to be emphasised that 'network' in 'network organisation' should not be 
interpreted as 'computer network', but as a set of pathways (formal or informal) 
along which information and influence flow (Toffier 1990). However, with the 
growth of electronic communications the work of many business networks has 
become unthinkable without the underlying computer networks. At its start 
this study was defined as research on information architectures for 
electronically mediated business networks. However, as the research 
progressed, it has become apparent that such collaborative on-line business 
alliances are literally e-business networks. Therefore, the terms 'e-business 
alliances', 'e-business networks', 'e-business systems' and 'electronically 
mediated business networks' are used in this study interchangeably to denote 
business networks using inter-organisational computer-based information 
systems. 
Further discussion on the characteristics of business networks is presented in 
Chapter 2: Information Arcfdtectures and the e-Business World. 
1.3.9. ELECTRONIC INTEGRATION 
Another term used throughout the study is that of 'electronic integration', used 
in the sense of a business strategy, design and implementation of system 
integration solutions at enterprise or business network level. 
, 'Electronic integration refers to those strategies that apply information technology to 
transform business processes and relations, the business network or the business 
scope. " (Venkatraman 199 1) 
page 17 
Infonnation Architecture for Business Networks Ch 1: Introduction 
1.4. RESEARCH DESIGN 
Having outlined the aim and objectives of this research and presented the 
worldng definitions underpinýning the study, it is customary to progress with a 
brief insight into the design that was adopted to deliver the expected outcomes. 
The decision on what research strategy will best provide for the successful 
accomplishment of the objectives was driven by two major principles: 
(P1) The set of objectives of the study; 
(P2) The philosophical basis of the research. 
The research aim as outlined in Section 1.2, is delivered through two separate, 
yet inter-linked types of research objectives, these of theory building and theory 
evaluation, each of which constitutes of a number of smaller, tangible 
objectives. This, in the light of the first of the above principles (Pl), required a 
decision on whether a different research strategy is needed for each of the 
macro objectives. Kerssens-van Drongelen (2001, p. 504) argues that where the 
research pursues a variety of research question types, "it seems sensible to 
apply a variety of research strategies as welt'. On these grounds, this study has 
employed two research strategies, a theory-building one and an evaluation one, 
each accomplished through an appropriate set of research methods. 
An investigation was conducted to identify methods for building models, 
frameworks and extending existing theories. It established that case studies 
and surveys are considered to be the most popular methods for theory building 
(Kerssens-van Drongelen, 2001), whilst focus groups, Delphi studies and multi- 
method approach have also been employed for these purposes (Galliers & Land 
1988; Hamilton & Ives 1989; Vogel & Wetherbe 1984, Wynekoop &. Russo 
1997). Secondary research methods such as theoretical analysis were also 
considered as an alternative method for achieving this objective. These findings 
informed the design of the Theory building part of the research. 
However, due to difficulties with securing the agreement organisations 
experienced in engineering and managing Information Architecture to be 
involved in the research as case study organisations, the theory building 
strategy underwent several redesigns (Table 3.1). The final research strategy for 
developing the theoretical framework (Section 3.1.1) was a multi-method one, 
including normative writings, subjective/ argumentative analysis of extant 
Page 18 
Information Architecture for Business Networks Ch 1: Introduction 
literature and an interview with the author of one of the most comprehensive IA 
frameworks identified by this study. 
Through a similar investigation into research studies with evaluation objectives 
it was established that experiments and the surveys were argued to be the most 
widely used research methods (Kerssens-van Drongelen, 2001), together with 
computer-based simulations, surveys, focus groups, Delphi studies and 
evaluation interviewing (Kraemer & Dutton 199 1; Galliers 1992; Yin 1994; 
Kerssens-van Drogelen 200 1). These were assessed for their alignment with the 
philosophical tenets of this research and suitability for this project. The lessons 
learnt from the experience with designing a theory building strategy were also 
taken into consideration when deciding on the feasibility of each alternative. As 
a result, the evaluation of the theoretical model was accomplished through a 
triangulation of three types of tests. In chronological order, these included a 
Delphi study, an electronic survey and evaluation interviewing. The findings of 
the three tests were correlated and synthesized with the outcomes of a 
theoretical evaluation using a checklist for IA frameworks (Evernden 2002) and 
a Metamodel test (Andersen & Opdahl 1995). The resulting set of 
recommendations formed the basis for alterations in the proposed framework. 
The second of the principles (P2) for establishing a research strategy is based 
on the general agreement that the paradigm choice, and particularly the 
epistemological and methodological assumptions, sustain a set of research 
strategies to meet the research objectives (Gioia & Pitre 1990; Guba 1990; 
Denzin & Lincoln 2000). 
To establish the underlying philosophy for this study, the author investigated 
the plethora of philosophical schools and ascertained that her beliefs with 
regards to IA conform to the principles of the postpositivist paradigm. Although 
she recognizes the specificity of each business organisation, she believes that 
an architectural work of the Idnd discussed here is a generic construct that is 
applicable in most of the cases. This assertion confirms the ontological principle 
of postpositivism, arguing that the reality is independent of the individual case 
and is driven by time- and context-free generalisations (Lincoln & Guba 1985). 
The postpositivist paradigm shares the same ontological and epistemological 
beliefs with the positivist paradigm, i. e. sustaining realist and objectivist view of 
reality, but has different methodological foundations (Lincoln & Guba, 1985). 
The latter are defined as being experimental/manipulative for positivist studies 
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and interventionist for postpositivist ones. As a successor of positivism, 
postpositivism tries to address some of the methodological deficiencies of the 
former, mainly through consideration for individual views, a characteristic 
common for non-positivist methods. Postpositivists argue that there is no one 
correct method of science, but many methods and advance ýmethodological 
pluralism'. Such a stand maintains that a single method will provide only a 
partial view of the reality (Mingers 1997). Miles and Huberman (1984, in Guba 
& Lincoln 1989) observe that "it is getting harder to find any methodologists 
solidly encamped in one epistemology or the other". Further, there is a debate 
among methodological pluralists about the extent to which they should adhere 
to the philosophical paradigm. Patton (1982) asserts that an evaluator can 
make "mind shýfts back and forth bettmen paradigms", even within a sinee 
investigation. Guba and Lincoln (1989) agree that the same methods and tools 
and techniques could be used across paradigms, but argue that, regardless of 
the method used, 
those persons know (or should know) from which paradigm they operate, and that 
knowledge has significant consequencesfor the ways in which these tools are used 
Methodological pluralism is being advocated by a number of IS and 
organisational theory authors (Gioia & Pitre 1990; Mingers 2001) and, as 
discussed above, is a fundamental feature of this work. True to the 
postpositivist spirit of this inquiry, the researcher had actively engaged "in 
partial trade-offs, of rigour to gain relevance, precision to gain richness, 
theoretical elegance to gain local applicability, and measures of outcomes to 
promote inquiry into process, meaning and local context' (Phillips 1987, as cited 
in Shaw (1999), p. 47). Keeping open minded and creative in selecting research 
methods was one of the principles that guided this study. Studies with similar 
objectives were identified and their methodological foundations examined. To 
ensure that the richness of the research style, breadth and innovation should 
not be inhibited by a conservative view on a closed set of paradigm- 
predetermined methods, the full range of appropriate methods was considered 
when determining the two research strategies here. 
Purther details on the philosophical foundations of the research and the 
research strategy are provided in Chapter 3, whilst the implementation of the 
design and the reflections on the research experience are presented in Chapter 
6 and Chapter 8, respectively. 
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1.5. OUTLINE OF THE THESIS 
This thesis is organised into eight chapters that present the research in its 
logical progression from setting up the research aim and justifying the need for 
such a study, through the development of the research design and its 
implementation, to the results analysis and reflections on the research product 
and experience. The structure of the research paper and the dependencies 









Chapter 5: The 
Theoretical Framework 
Fig. 1.2: Organisation of the thesis 
Chapter 6: 
Enipiric, tl Evaluation 
Chapter 7: 
'llic Revvy-d Framework 
Chapter 8: 
Reflections & Conclusion 
In this Mtroductory chapter the research objectiVes and the working definitions 
employed in the research are presented. Brief information on the origins and 
the importance of the research is also provided, and the aim and objectives of 
the work are listed. The chapter discusses the factors determining the research 
strategy, i. e. the set of objectives and the researcher's philosophical stand, and 
explains how the specific research methods for each of the research strategies, 
i. e. theory building and theory evaluation, were identified. 
Chapter 2 builds up the case for research, beginning With a discussion of the 
different understandings and classifications of IA and progressively introducing 
key I(S)A works. The rationale behind the choice of particular I(S)A works is 
provided and the value of these seminal studies is discussed. New assertions on 
the importance of I(S)A are put forward based on theories outside the 
boundaries of the IS field. The second part of the chapter ascertains that little 
has been done on the development of that this is a niche in IS research by 
studying business networks, inter- organisation al IA and the forces for 
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electronic integration. It produces a synopsis of requirements for a generic IA 
framework for e-mediated business alliances that is later used as a benchmark 
for the proposed architectural dimensions. 
Chapter 3 discusses the methodological approach in the light of the research 
objectives and reviews the research instruments for data collection, analysis 
and visualisation of the proposed framework. In recognition of the impact that 
the researcher's philosophical assumptions could have on the research design, 
the chapter provides further insight into the post-positivist foundations of the 
study. The last section outlines the quality criteria for evaluating the research 
process and product. 
Chapter 4 reviews in detail the I(S)A works of two formative IA authors, John 
Zachman and Roger Evernden. 7he commonalties and the original features of 
each of the frameworks are critically analysed and the extent to which they 
meet the requirements for e-business IA is assessed. The list is further 
enhanced with concepts suggested from studies in complementary research 
domains such as system thinking, web design, software requirements and 
managing virtual teams. 
The focal point of this study is Chapter 5, where the proposed framework for IA 
for e-business systems is presented. The underlying rules, core components 
and characteristics are discussed and the originality of the work is justified by 
comparing the tool with the models and frameworks presented in Chapters 2 
and 4. 
Chapter 6 begins with a discussion of the implementation of the multi-method 
evaluation of the theoretical model built in Chapter 5. The results of each of the 
three evaluation exercises are presented, analysed and synthesised and 
recommendations for change are put forward. 
The penultimate Chapter 7 revisits the proposed theoretical framework in the 
light of the recommendations of the empirical evaluations. It further subjects 
the work to two theoretical tests to confirm its nature as a meta-model of the 
main characteristics of an Information Architecture. 
The final chapter, Chapter 8, reviews the research objectives and their artefacts 
and reflects upon the research process and the product of the theory building 
and evaluation processes. The limitations of the research are critically analysed 
and conclusions are drawn on the quality of the research, using the criteria 
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established in Chapter 3. The implementation of the framework, including a 
method for application of the tool and any factors and issues related to the 
ways theory can inform practice are also discussed there. The chapter 
concludes by outlining the contribution to knowledge, implications for practice 
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.... The gendered, multiculturally situated researcher approaches the world with a set of ideas, a framework (theory, ontology) that 
specifies a set of questions (epistemology) that he or she then 
examines in specific ways (methodology, analysis). ... Every 
researcher speaks from within a distinct interpretive community that 
configures, in its special way, the multicultural, gendered 
components of the research act. 
Denzin and Lincoln (2000, p. 18) 
This chapter presents the methodological foundations of this research and 
provides further insight into the philosophical principles underpinning the 
study. It is an account that the research process introduced by Denzin and 
Lincoln (2000) (Fig. 3.1) has been followed through. 
Hirschheim (1992) asserts that the 'correcV-ness of the method is contingent on 
the problem being studied. To accommodate this view, the chapter starts by 
revisiting the research objectives and the set of research strategies that deliver 
them (Section 3.1). Further, it specifies the set of research methods constituting 
each of theory building and evaluation strategies and deliberates on their 
strengths and wealmesses in the context of this study. A discussion of the 
research instruments and the options and trade-offs with the visualization of 
the framework is also included (Section 3.2). 
In agreement with view 
that in any research 
there is a relationship of 
the studied subject with 
the researcher (Denzin 
and Lincolne 1985), this 
chapter includes a 
section discussing the 
fundamental principles 
The Research Process 
Phase 1: The Researcher as a Multicultural Sub ect j 
Phase 2: Theoretical Paradigms and Perspectives 
Phase 3: Research Strategies 
Phase 4: Methods of Collection and Analysis 
Phase 5: The Art of Interpretation and Presentation 
Fig. 3.1: The Research Process (Denzin & Lincoln 2000) 
of postpositivism. The latter begins with the outline of the dichotomy of 
research paradigms, the positivistic and the non-positivistic, and introduces the 
ontological, epistemological, aidological and methodological tenets that 
determine the framework for this study (Section 3.3). 
The penultimate Section 3.4 focuses on quality frameworks and describes the 
set of tests that was chosen for its congruency with the philosophical paradigrn 
of this research. Lastly, Section 3.5 summarises the research design as a 
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process and product, revisits the philosophical and practical issues that have 
influenced the choice, and reiterates on the mechanisms used to ensure the 
methodological consistency and quality of the work. 
3.1. RESEARCH STRATEGY - ALTERNATIVES AND 
CHOICE 
The introductory chapter presented the formative factors of the choice of 
research strategy (Section 1.4), mainly the nature of the problem and the set of 
objectives of the study. The latter includes two macro-objectives, which infuse 
two distinct research strategies (Section 1.2), these of theory building (Section 
3.1.1) and theory evaluation (Section 3.1.2). 
Each strategy adopted a multi-method approach employing both qualitative 
and quantitative methods. Multiple scientific and interpretive methods were 
considered for achieving the objectives of this research. The secondary research 
on theoretical works and findings of other research experiences provided 
valuable insights and ideas on the strategy design and warned against some 
feasibility threats. Published interviews with business and IS specialists were 
also examined as a source of additional details on issues that should be 
considered. In search of robust and valid outcome, each of the methods 
identified as appropriate by previous studies (Galliers & Land 1988; Galliers 
1992; Brancheau et. aL 1996) was examined using a set of criteria, suggested 
by Brewerton and Millward (2001) (Fig. 3.2). This evaluation instrument 
includes criteria such as ethical correctness, successful completion of pilot( 
Fig. 3.2: Criteria for selecting a method (Brewerton & Millward 200 1, p. 68) 
Appropriate to your research objectives 
Able to elicit a form of data appropriate to testing your hypothesis/ hypotheses or 
addressing your research question(s); 
Feasible given time, resource and organisational constraints and requirements; 
Adequately piloted; 
Ethically sound; 
Agreed and accepted by the organisation; 
Used appropriately, in the context of its original formulation and development; 
One you feel comfortable with, being confident and well rehearsed in its use 
before you use it. 
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studies, acceptance and agreement by the participants (individuals and/or 
organisations) and lastly, how it fits with researcher's individual preferences 
and constraints. Additionally, each of the populations of research methods 
fitting the above criteria is considered for its: 
=: > reliability, i. e. the consistency of the framework (Coombes 200 1), 
validity , i. e. whether the instrument confirms the truth of the matter and 
measures accurately what it is supposed to measure (Coombes 200 1), and 
=> feasibility/implementability/practicability/realism, i. e. how realistic it is 
that the researcher will be able to use and administer appropriately the 
suggested method. 
The researcher's choice of methods for each of the two strategies is discussed in 
the respective sections below. 
3.1.1. THEORY BUILDING STRATEGY 
The aim of the theory building research strategy is to develop further the 
concept of information architecture to accommodate the specifics of e-business 
and business alliances. This involves four objectives (Objective (1) to (4) in 
Section 1.2). A secondary activity was to identify business networks and 
individuals and determine their suitability as evaluators of the proposed 
framework. To ensure reliability of the chosen set, a sampling frame was 
designed to define all the cases in the population from which the research 
sample will be drawn (Saunders et. aL 2000, Hussey and Hussey 1997). 
initially it included individuals and companies that take part in business 
networks using inter-organisational information systems, are familiar with 
information architecture and have the desire to talk publicly about their 
projects. These were identified through secondary research and networking 
with academics and business professionals attending the conferences and 
workshops on IA and related topics. Implicitly, this is a very limited population, 
which affected the size of the research sample and resulted in two versions of 
the research designs to be attempted prior to the development of the third, 
current version. Brief descriptions of these are provided in Table 3.1, Whilst 
more details on the withdrawn strategies could be found in Appendix A and 
Appendix B. 
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Kerssens-van Drongelen (2001) argues that such Iterative theory building 
process'is a common research approach. It encompasses two major principles: 
new theory is built during various cycles, allowing for a (conscious) change in 
the research question if empirical material already gathered requires this, and 
research strategies, data collection and analysis methods and tactics are 
selected based on the (changing) type of research questions and process phases. 
77-ds often results in a combination of research strategies tdthin one research 
process. (Kerssens-van Drongelen 2001) 
This research conforms to the above principles with the only variance, that the 
empirical data effected changes only in the research strategy, but not in the 
research question. 
Table 3.1: Research strategies evolution 
Version Strategy Details Status 
Version 1 * Examination of NHS internal documentation Withdrawn. 
A single case provided by the NHS IM&T Strategy group. 
study within a 9A survey with IM/IT managers in NHS in the South 
Empirical 
business West England affum-iing the state and status of research proved 
network(the electronic integration within the NHS; that the 
NHS 
NHS) *A formal semi-structured interview with the 
is at a very early 
stage of its Information Manager of one of the South-West NHS development as 
(Appendix A) trusts 
(Bobeva, 1997) to pilot a forth coming series of an e- business semi-structured interviews with the participants in network, which the research sample who had taken part in the raised concerns survey and agreed to take part in further research. on the reliability 
9 Subjective/ argumentative research through and validity of 
observation at an NHS conference dedicated to the findings based 
new information management strategy in NHS; on a single case 
* Two informal semi-structured interviews with IS like this. 
contractors in the NHS sector. 
Version 2 Based on a cross-section of market sectors outlining Withdrawn 
Multiple case best practice in e-business 
integration. Companies 
studies approached 
included Tesco, Ladbrokes, SLB, The invited 
Barclays. Research methods included: participants 
(Appendix B) e 
Examination of internal documentation. 
declined 
participation 
9 Informal interview (Barclays) to test whether in the study. 
organisations in the Financial Services sector will be 
willing to be used as a case study. 
Version 3 * Conceptual analysis of publications on IA works and 
Critical review associated concepts; Accomplished. 
e In-depth non-structured interview with the author of 
(Section 3.1.1) one of the I(S)A frameworks; 
9 Subjective/ argumentative research through 
observation (Business Intelligence conferences and 
exhibitions, UKAIS & BIT conferences) 
9 Normative writings based on personal 
communication on the topic with academics and 
practitioners. 
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3.1.1.1. The theory building process 
The strategy implementation process resembles the theory building and testing 
process suggested by Jarvenpaa (1988) (Fig. 3.3), with the exceptions that here 
the formulation of the research aim is based upon secondary research and 
observations, rather than emerging from a case study (Fig. 3.4). 
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Fig. 3.3: The use of alternative IS research 
approaches in theory building, testing and 
extension (Jarvenpaa, 1988, p. 1504) 
ILICUIY UUIIULLlr, 
OE Theory testing 
Theory extension 
Fig. 3.4: Theory building strategy (Version 3) 
The falfilment of the first three of the theory-building objectives was based 
upon conceptual analysis of I(S)A analytical tools (Section 2.1) and critical 
review of e-business information requirements (Section 2.2). This was extended 
through primary research including observations and a discussion of the core 
I(S)A frameworks and related issues with experts in their application and 
observation at professional conference events. Purposive sampling technique 
identified that an appropriate interview candidate is Roger Evernden, a 
professional who has been working on information architecture in the Financial 
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Services sector, promoted under the title Information FrameWork' (Evernden 
1996). Evernden was invited for an in-depth non-structured interview and 
agreed to discussing his views on information architecture (Appendix C). 
Purposeful sampling was used for selecting the events for observation, as the 
researcher has already been a member of UKAIS2 and has attended annual 
UKAIS and BIT3 conferences. Further, a collaborative relationship with the 
conference organiser Business Intelligence had offered free access to UK-based 
IS-focused business conferences. This, unfortunately, excluded some highly- 
rated events, attendance of which was not financially feasible. Proceedings of 
some of these conferences were acquired later. The contacts made at the 
conferences built a research network where ideas on the topic were discussed. 
On completion of the above research, the work on the fourth theory-building 
objective commenced. It was solely author's primary work based on synthesis 
the artefacts of the previous three objectives, i. e. the anthology I(S)A 
frameworks and the synopsis of e-business IA requirements. 
3.1.1.2. Methods employed in building the framework 
Kerssens-van Drongelen (2001) argues that case studies and surveys are the 
most popular methods used for theory building. The review of research for 
building models, frameworks and extending existing theories (Hamilton & Ives 
1992; Vogel & Wetherbe 1984; Galliers & Land 1987; Wynekoop &. Russo 1997) 
established that other primary research methods such as focus groups, Delphi 
studies, and multi-method approach are also appropriate for the purpose. The 
group of candidate methods also includes theoretical analysis, as a 
representative of the secondary research methods. 
Using the method of elimination on the basis of the theoretical and practical 
criteria listed at the beginning of this chapter (Fig. 3.2), and in agreement with 
other theory-building studies (Gable 1994), a multi-method approach was 
chosen. It was earlier stated that methodological pluralism characterises best 
postpositivist research. In this study it is achieved by triangulating theoretical 
I The rest of Evernden's models were not discussed as they were created after the interview (4th 
August 1998). 
2 UKAIS - United Kingdom Academy of Information Systems 
3 BIT - Business Information Technology 
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analysis with a survey in the South-West NHS, a set of semi-structured 
interviews and subective argumentation. It has to be recognised that 
"triangulation", i. e. the use of several research methods in relation to the same 
object of study (Brannen 1995) for validating research findings, does not merely 
involve methods and data, but investigators and theories as well (Denzin 1970, 
p. 310). As identified earlier, within the secondary research, triangulation of 
theories from different research areas was sought, but no triangulation of 
investigators was attempted. 
The rest of this section deals with the methods employed for building the 
generic IA framework (Cf. Table 3.1) and the issues related to their 
implementation. 
e Critical review (Secondary research) 
The review of literature on past developments and the thorough and objective 
analysis of the results of the research are the foundation for any theory 
extension and evaluation. The objective is to identify the main contributions to 
knowledge in the field and to examine critically their strengths and weaknesses 
in the light of the research question. Galliers (1992) refers to this kind of 
research as descriptive or interpretive research. He acknowledges that this 
"may not only lead to new insights but also is more likely to ensure that 
subsequent research builds on past endeavoursý'. 
Section 2.1.1 had briefly outlined that in agreement with research literature 
(Hussey &. Hussey 1997, Saunders et al 2000, Hollocks 200 1) the wdsting body 
of knowledge on IA and IA-related topics was identified using generally 
recognised sources such as books, conference proceedings, doctoral theses, 
peer-refereedjoumals and practitioner's periodicals were consulted. 
Electronic references also played an important role in the research review for 
information architectures and business networks. The strategy for searching 
electronic sources of information was primarily based on use of search engines, 
research databases and subject gateways. These included: 
=> information portals to full text and abstract reference databases, such as 
NISS, Bournemouth University Electronic Information Services, BIDS, 
ABI/INFORM, INSPEC, Emerald, etc. 
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=> publisher's and association's websites, e. g. Elsevier, Auerbach Publications 
(www. auerbach-publications. com), MCB University Press (www. mcb. co. uk), 
Association for Information Systems (http: //aisel. isworld. orp). 
subject directories, e. g. E-BizQ (www. ebizg. ne , Biz/Ed Lwww. bized. bris. ac. uh) 
and IS World Net (www. isworld. org) 
=> specialised search engines, i. e. the CiteSeer, the Scientific Literature Digital 
Library (NEC Research Institute index portal, http: //citeseer. ni. nec. comLcs), 
the Techguide web site, PCWebopedia, The CCTA Government information 
service; 
meta search engines, such as AskJeeves (www. asMeeves. com); 
=> general search engines like Kartoo, AltaVista, Yahoo, Google, and Lycos, 
and 
the mailbase system (www. mailbase. ac. uk). 
Simple surfing was also used to the extent that URL links to other relevant 
information sources were followed. 
As the list of the key words used to define the research comprises of words that 
are common across many disciplines, the search results contained many 
references only remotely relevant to the research. The use of different 
combinations of the keywords and familiarity with the search logic of each 
search engine only partially reduced the problem. 
The secondary research resulted in the development of an extensive database of 
on-line joumals, company documentation, individual research publications, 
research bibliographies and white papers on the Web, which was documented 
using the ProCite bibliographical application. Of greatest value for the study 
proved to be the reference databases that provided all required information, 
including in many cases, online fall-text with least investment of search effort. 
This proved to be very effective exercise, as it allowed the researcher to sieve 
through the information and quicIdy come up with desired information, as well 
as to reuse the data when drafting reference lists for other publications. The 
search results were assessed using the criteria of scope, relevance, coverage, 
reliability and validity, accessibility and credibility of the source. Those sources 
that have influenced the work are included in the References and Bibliography 
lists. 
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The critical review provided valuable sources of ideas for the building of the 
framework. Critical to the work was the ability to deal with the definition 
conflicts. In several cases, in the absence of further publications or 
clarifications of the specific interpretation of the terminology, assumptions had 
to be made (See Section 2.1). 
A summary of the analysis of the work done to date on information 
architectures and related concepts, models and theories encountered in the 
literature is presented in Chapters 2 and 4. 
The primary sources of information included on-line communication with peer 
members of mail groups and interviews with informed professionals. This was a 
fast method of communication, but thoughts and ideas were delivered through 
plain text only and did not have the benefit of rich multimedia communication 
channels. This required special attention to be paid to clearly explaining views 
using unanimously agreed definitions. 
o interviews 
According to Cannel and Kahn, as cited by Cohen and Manion (1989, p. 307), 
the interview is 
initiated by the interviewer for the specific purpose of obtaining research-relevant 
information and focused by him on content specified by research objectives of 
systematic description, predication or explanation 
The merits of Us alternative lie with the opportunity for resolving quickly any 
communication problems arising form different backgrounds and for the 
creation of ideas and insights on how the framework could be improved. Some 
researchers deem the interview as an interpretivist approach (Galhers 1992, 
p. 156), whilst others recognise that the interview fits with positivism as well 
(Silverman 2000). In the case of using interviews in positivist studies, the goal 
is to establish facts about behaviour and attitudes, whilst with interpretivist 
interactionist studies interviews are used mainly for describing authentic 
experiences. A close examination of the types of research data and interview 
relationship identified by Silverman (1998) confirm that within a positivist 
context the interviewer is an object, following research protocol, and the 
interviewee is a subject, revealing items relevant to the research protocol. 
Conversely, in non-positivist studies both the interviewee and the interviewer 
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are subjects, the first one the active subject creating the interview context, 
whilst the second one is complying with, or resisting, definition of the situation. 
Interviews could also be categorised based on the structure of the method, as 
structured, semi-structured and unstructured or focused interview (May 1993), 
as well as based on the number of participants, i. e. individual or group 
interviews. Each kind of interview is suited for different situations and 
purposes, and has strengths and weaknesses depending on the nature of the 
problem under investigation. Additionally 
we can characterise interviews along a quantitative-qualitative dimension, varying 
from the formal standardised example (survey), to an unstructured situation of 
qualitative depth which allows the respondent to answer without feeling constrained 
by preformulated questions ufith a limited range of answers. 
(May 1993, p. 100). 
In this study only individual interviews were conducted. These included one 
formal semi-structured interview and two informal semi-structured interviews 
were conducted as part of strategy version 1. Pre-specified questions were used, 
but where appropriate, the interviewee was asked supplementary questions to 
clarify specific points of interest. This, as May (1993, p. 111) argued, enabled 
the researcher "to have more latitude to probe beyond the answers and thus 
enter into a dialogues with the interviewee. " 
The third type of interview, the unstructured interview, is an open-ended 
interview and is more akin to an in-depth conversation than a straightforward 
question and answer session. As Lincoln &. Guba (1985, p. 269) state, 
the unstructured intenfiew is the mode of choice when the interviewer does not 
know what he or she doesn't know and must therefore rely on the respondent to tell 
hirn or her. 
The interview with Roger Evernden, the author of the IFW, was chosen to. be 
unstructured to allow gaining an understanding of the salient issues as seen 
from the interviewee's perspective. The interview was taped, transcribed and the 
transcripts agreed with the participant. 
Of the two types of interviews employed in this research, the researcher felt 
more confident when using serrii-structured interviews, but felt that at times 
knowing how much more needed to be covered within the agreed time might 
have resulted in rushing through the questions and missing an opportunity to 
explore issues further or to exploit new insights into the IA problem situation. 
The experience with the unstructured interview was a very positive one, as the 
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interviewer was well versed communicative person, truly interest in the 
research and able to allocate some additional time to allow the discussion to 
reachits natural end. 
* Normative writings and subjective/ argumentative approach 
Normative writings are 
concept development not based on empiricism or theoretical grounding, but on the 
author's speculations or opinion. Descrýptions include on interpretation, but are 
presented asfactual or objective accounts. 
(Wynekoop & Russo 1997, p. 51) 
They are appropriate to use when designing frameworks or for theory building. 
Galliers, (1992, p. 152) defines subjective, argumentative methods as 
creative research based more on opinion1speculation than observation, thereby 
placing greater emphasis on the rolelperspective of the researcher. 
It contributes to the development of cumulative knowledge and gives 
opportunity for creation of new ideas and insights. This method is particularly 
useful for theory building that can be subsequently tested by more formal 
means. Galliers (1992, p. 157) points out that the scientific school would 
question whether this form of approach is genuinely research, as the nature of 
the research process here is very unstructured and subjective. 
Despite being well prepared theoretically in managing literature review and 
critical evaluation of secondary material, the author found that the transition to 
normative writings required a disciplined inquiry with thorough document 
management and efficient cross-referencing. In retrospective, although the 
success of the implementation of this method was building slowly, there were 
no negative or disappointing experiences, apart form the few distresses where 
an important reference to back up the author's arguments could not be found 
immediately when needed. 
The findings of the implementation of this strategy are presented in Chapter 4: 
and Chapter S. 
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3.1.2. STRATEGIES AND METHODS FOR EVALUATING THE 
THEORETICAL FRAMEWORK 
The aim of the evaluation strategy was to prove the reliability and validity of the 
outcome of the theory building stage. Three activities had to be undertaken to 
achieve this goal: 
Forming a panel of evaluators complying with the sampling frame; 
Designing evaluation instruments, both for data collection and data 
analysis, that nurture high internal integrity of the evaluation test; 
Examining and addressing any implementation issues that could effect 
quality of the collected data. 
The following description of the evaluation strategy and its implementation 
deliberates on the appropriateness, validity and reliability of the selected subset 
of methods rather than of the product of the research. The implementation of 
the evaluation strategy and the quality features of the developed framework are 
going to be examined in Chapter 6. 
The formation of an evaluation panel was partially addressed through the 
theory building strategy. The advertising sampling techniques identified 
participants whose contact details were given in conference proceedings, 
published on web sites, or mentioned in articles related to the topic of this 
research. Participative and convenience sampling narrowed down the research 
sample. Further participants were targeted through typical case sampling 
(Saunders et. al. 2000). These included the line managers in placement 
companies for the students from the B. Sc. Business Information Systems 
Management and B. Sc. Business Decision Management programmes of the 
Bournemouth University. It was envisaged that these practitioners, being 
informed and experienced in information management issues, would be able to 
relate to the evaluand. It is recognised that those of the participants who agreed 
in the research represent a self-selecting sample. This is considered as an 
advantage, rather than a threat to reliability, as the agreement indicates that 
these professionals have interest in the developments of information 
architecture and/or have got related experiences that they consider relevant to 
the research. The fact that they come from different organisations supports the 
claim that the views of the participants, even if skewed by their work 
environment and experience, have less chance to impact the results of the 
work. 
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For the design of the evaluation instruments, two evaluation models (Shaw 
1999) were considered, the enlightenment one, that had a longer term action 
agenda and was better suited to policy evaluation and programme 
development, and the instrumental model. The latter was designed for 
assessing immediate applications using 'insider' or self-evaluation as an 
evaluation base, and was being used primarily for project evaluation, 
programme feasibility study and practitioner evaluation. The evaluation model 
chosen for this research was the instrumental one, where informed 
practitioners were asked to evaluate the IA framework and give their insiders' 
views on the completeness and applicability of the framework. 
Shaw's work does not suggest whether the instrumental model is compatible 
with formative evaluation, i. e. the evaluation itfithin the evaluand (Cronbach 
1986, p. 94), or with summative evaluation, i. e. the evaluation "between the 
evaluand and its equivalencieslalternatives" (Scriven 1986). Based on the 
definition of evaluation, provided by Lincoln and Guba (1986), the evaluation 
strategy for this research is formative, as it aims to provide "descriptive and 
judgmental infonnation, leading to refinement, improvement, alterations and/or 
modification In the evaluand", i. e. the framework. 
Following the mainstream view on evaluation (Cook 1985; Patton 1990; Scriven 
1997), the evaluation strategy is grounded on a pragmatic postpositivist 
position based upon methodological pluralism and adopting methodological 
appropriateness as the primary criterion for judging methodological quality 
(Patton 1990, p. 38-39). 
Kerssens-van Drongelen (2001) suggests that most widely used strategies for 
evaluation are based on experiments and surveys. Research endeavours similar 
to this study and meta-research articles (Kraemer & Dutton 1991; Galliers 
1992; Yin 1994; Kerssens-van Drogelen 2001) identified further evaluation 
options, including: 
Fie experiments 
Computer-based simulation for visualising the framework 
" Surveys 
" Case studies 
" Focus groups 
" Delphi study 
" Evaluation interviewing. 
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Similar to the selection of methods for theory building, the multi-method was 
chosen as the most effective evaluation alternative. The decision was driven by 
theoretical and practical considerations, including the aforementioned set of 
criteria (Fig. 3.3) and Jarvenpaa's advice (1988) that 
to truly test the predictive ability of the research results, the studies must also 
involve a multiplicity of research methodologies in order to avoid biases due to the 
methods used 
It identified that, despite their high reliability, field experiments are unrealistic 
option for this study, due to the demand for unrestricted access over the 
business network data and other resources. Similarly, simulations, as the 
closest alternative to experimentation, require substantial investment in terms 
of time, computing skills and equipment, which determined the low feasibility 
of this option. Amongst the rest of the available evaluation methods, case 
studies (Appendix A) proved too difficult to implement due to insufficient 
experience with IA development and management (The NHS strategy option, 
Appendix A), or reluctance on behalf of the invited organizations, representing 
an e-business network case (Research strategy option 2, Appendix B). The 
remaining options of focus group, Delphi study, focus groups, survey and 
evaluation interviewing are all based upon the classic substitute to the above 
three evaluation methods, i. e. a panel of experts in the field, who have the 
knowledge, interest and experience in the object of the study. This, however, 
determines the small size of the research population and requires additional 
attention to the recruitment of the evaluation panel (Section 6.3). Further, when 
interpreting the results, it has to be recognised that these are based on 
participant's subjective views on IA, based on current and previous experiences 
with the building, using and management of I(S)A, rather than the views of the 
employing organisation. Using inter-company sample, however, is a common 
feature of studies using Delphi studies and surveys. 
Based on the above argumentation, the evaluation of the proposed framework 
was based upon integration of the results of a Delphi study, an electronic 
survey and a series of semi-structured interviews, conducted with both 
academics and practitioners. The traditional form of the focus group method 
was discarded, due to the requirement of participants being at the same place 
at the same time, a condition that given the busy working schedule of the 
experts. The online option of the focus groups was also considered as not 
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feasible due to the compleýdty of the discussed tool and the limitations of the e- 
mail communications. 
To eliminate any further effect on the collected data in addition to method 
triangulation, triangulation of participant samples (Denzin 1970) was also 
employed. Participants were selected through a process of non-probability 
sampling, Which allowed purposive selection, identifying those that would be 
most knowledgeable and informative about existing relationships. 
The selected evaluation approach benefits from high internal validity, but is 
moderately reliable on external validity. However, given the constituent of the 
research samples for both the Delphi study and the interviews, it is expected 
that future studies will confirm the results and would prove the gcneralizability 
of the method. Details on the organisation, merits and drawbacks of Delphi 
studies and surveys are discussed below, as well as some specific issues for 
using interviews (Cf Section 3.2.1) for evaluation. 
o Delphi study 
The Delphi study is a method for future predictions (Denzin 1970; Brancheau 
et aL 1996) based on structured process for collecting and distilling knowledge 
(Fig. 3.5) from a pre-selected group of experts (Linstone 1978; Turoff & Hiltz 
1996). It emerged in the 1950s in a project with strategic importance and it 
could be argued that in comparison with the rest of the set of methods 
identified earlier, it is still in its development stage. 
Delphi methods are most widely used in public sector and for social work, 
nursing and medical education, but have also been conducted in the area of 
technological forecasting (Gordon & Helmer 1964 in Ziglio (1996), Brancheau et 
aL 1996). They have had limited use in IS research (e. g. Brancheau et aL 1996, 
Galliers et aL 1994, Schmidt et aL 200 1). 
The Delphi method uses a series of questionnaires sent either by mail or via 
computerised systems and usually consists of two phases: 
=> an 'exploration phase' (Round 1), that aims to fully explore the subject and 
provide additional information, and 
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=> an 'evaluation' phase (Round2,3 etc. ), that offers the participants to re- 
evaluate their original answers in the light of controlled opinion feedback on 
the responses of the whole group, and to refine and delineate their views in 
a non-threatening environment in the search of the experts'views. 
Linstone and Turoff (1975) and Linstone (1978) suggest that Delphi proves 
particularly useful in the following circumstances: 
1. The problem does not lend itseýf to precise analytical techniques but can 
benefitfrom su bjectiue judgements on a collectiue basis; 
2. The indtuiduals who need to interact cannot be brought together in aface-to- 
face exchange because of time or cost constraints. Further, a conventional 
conference tend to be dominated by particularly strong personalities or to give 
rise of an undesirable effect. 
3. The problem at hand has no monitored history nor adequate information on 
its present andfuture development. 
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4. Addressing the problem requires the exploration and assessment of numerous 
issues connected with various policy options where the needforpooled 
judgement can befacilitated byjudgmental techniques. 
Furthermore, as the above authors suggest, the results of a Delphi exercise can 
serve any one or any combination of the following purposes: 
" To ensure that all the possible options concen-iing a particular issue have 
been put on the table for consideration; 
" To estimate the impact (e. g. in terms of technical and economic feasibility) 
and consequences of any particular option; and 
" To examine the acceptability (e. g. in terms of political and ethical 
desirability) of any given option. 
The latter best identifies the purpose of this research study. 
A preliminary taxonomy of Delphi design variations demonstrates that in 
addition to subject domain criterion and the number of rounds in a study, the 
wide spectrum of Delphi applications may be categorised in terms of the 
following: 
Purpose of the study: building, exploration, testing, evaluation. The method 
has mainly been used for theory generation, rather than testing and 
evaluation (Holsapple & Joshi 2002) In IS research, in particular, the 
publications referring to Delphi study are limited in their discussion of Delphi 
methodological issues and reflections upon the use of the method itself. It is 
the purpose of this study to address this gap and provide details of the design 
and application of the Delphi for empirical evaluation of the proposed 
framework. 
Participants: This group constitutes a number of perspectives, mainly, 
constituency of the group, number of participants and expertise on the 
discussedtopic. The first of these refers to whether the group is 
homogeneous or heterogeneous. The profile of the participants could be 
defined by age, nationality, knowledge, expertise, qualifications, occupation or 
position and thus could be used to further differentiate between two 
applications of the method. Of particular importance to potential users of 
Delphi is establishing the expertise of the participant (Gordon 1994) that 
affects the quality of the outcomes. It is, however, recognised that the 
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definition of 'experts' varies according to the context and field of interest in 
which the Delphi method is applied (Ziglio, 1996). 
Turoff and Hiltz (1996) suggest that Delphis are commonly allied to groups of 
size 30 to 100. Ziglio (1996) observes that 
the literature on the subject suggests that with a homogeneous group of experts 
good results can be obtained even with small panels of 10-15 individuals. In 
situations where various reference groups are involved, the size of the sample 
may be considerably larger. 
Linstone (1978) references a work done by Dalkey, Brown and Cochran 
(1969) that found that 
a suitable minimum, panel size is seven; accuracy deteriorates rapidly with 
smaller sizes and improves more slowly with large numbers. 
The constituency of the Delphi group is discussed in Section 6.3. 
Number of rounds: This is an interactive process, which can be repeated as 
many times as it is considered appropriate. Linstone (1978) argues that 
stability of the opinion throughout the rounds reflects consensus and 
suggests that marginal changes of less than 15 per cent suggests concurrence 
of views, which might be used as a criteria for termination of the study. 
Errfmeyer et al (1986) observed that the number of rounds could vary 
between two and ten but most commonly restricted to two or three rounds. 
Gottschalk (2000), however, in his comparison of methodological choices 
identifies Delphi studies with only one round. This is atypical of the method 
and the only acceptable explanation could only be that these 1-round studies 
are continuation studies, i. e. beginning the study from a previously defined 
list. Even though, it could be argued that a 1-round Delphi study is effectively 
a survey. 
The decision on the number of rounds for this Delphi study was based upon 
the examination of the concurrence of views, levels of stability and number of 
participants. 
Mode: face-to-face discussion or remote access. This classification is linked 
to the anonymity of the participants. Participation through postal or electronic 
communications allows ensuring full anonymity of the informants. The postal 
mode is the one chosen in this study. 
a Anonymity: fWl or partial. 7his was a key element of the original Delphi 
process to ensure democratic participation and in this occurrence of the 
method full anonymity is ensured. 
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Media: paper-and-pen based, through telephone/fax, or computerised. The 
convenience of electronic communication has steered the evolution of the 
Delphi toward computer-mediated studies. This could foster further 
developments, including support from multi-media, simulation and modelling 
tools and altogether boost new research opportunities for the method (Linstone 
&. Turoff, 2002). 
Further details on the implementation of the method are provided in Chapter 6. 
The Delphi critics raise concerns regarding its value, credibility of the results 
and usefulness as a tool for inquiry. Ziglio, (1996) argues that 
Mere is no reason why the Delphi method should be less methodologically robust 
than techniques such as interviewing, case study analysis or behavioural 
simulations, which are widely accepted as tools for policy analysis and the 
generation of ideas and scenarios. 
Further Delphi method has been criticised for not using escientific' procedures 
in terms of sampling and testing of results through conventional experimental 
control (Saclkman 1974). Ziglio's response to this (1996) is that 
the theoretical assumption of the Delphi method is that infor7ned group judgements, 
achieved through the methodological procedures associated with the Delphi method 
are more reliable than indiLddualjudgement. 
The mass of literature on the potential and application considerations for 
Delphi studies built the researcher's confidence in the suitability of this method 
for evaluating the proposed framework. Furthermore, triangulating the results 
of the Delphi with these of the e-survey further strengthens the quality of the 
evaluation results. 
9 Surveys 
Surveys are based on a pre-developed set of hypothesis designed either to 
describe a predefined population and its views/attitudes (descriptive survey), or 
to analyse the correlation (or lack of correlation) of specific variables in the 
evaluand (analytical survey) (Hussey &. Hussey 1997). The hypothesis could be 
tested using both qualitative (interview-based) and quantitative (questionnaire- 
based) approaches. 
Surveys are a traditional positivist method that has been used to generate, 
refine or evaluate theories (Hussey & Hussey 1997, p. 59). Studies of research 
methods (Kraemer & Dutton 199 1; Wynekoop & Russo 1997) demonstrate that 
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survey research is the most widely used, and most widely questioned method in 
the IS field. 
For this study the interview-based survey was considered but deemed as not a 
feasible option due to the large number of interviews that needed to be 
conducted to induce a new theoretical framework. Furthermore, as the topic is 
very specific and the population is not concentrated in one area, it could be 
difficult to secure a large number of participants and conduct interviews with 
them at a convenient for them time. 
Descriptive survey was deemed to be best suited for establishing whether a 
participant's view of the desirable for dimensions in an IA for e-business. 7his 
was administered through a questionnaire designed to test the set of set of 
current and needed IA components (Section 6.2.3). Open-ended questions were 
added free the participant from the limitations of a predefined set of answers (in 
this case IA dimensions). The research sample (Section 6.3) fits the sampling 
frame and includes IS/IT consultants, project managers, and other IS 
professionals, as well as academics involved with the subject area. Such a 
sample is very diverse, but so is the scope of the model. This aligns with the 
predominant practice in survey research. 
The findings of a meta-research on the use of surveys (Kraemer & Dutton 199 1, 
p. 15) identified reliability and validity issues pervading the survey research. 
These include: 
sampling issues - most surveys were based on "purposive, nonprobability 
samples, often anchored in convenience and accessibility to the 
researchers. " 
low response rates, below 50 percent, and 
designs that are inadequate for generalisation due to some ideal IS 
population. 
The validity of the instrument is high, as it is developed by the researcher and 
the questions test the components and the perspectives of the developed 
framework. The feasibility of this method is medium. The questionnaire benefits 
from a user-friendly design, aimed to ease the apprehension, multiple-choice 
questions to save time and open-ended questions for additional comments. 
However, the volume of a questionnaire aiming to build a complex multi- 
dimensional framework could dishearten many of the respondents to invest the 
needed time and effort. 
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The applicability of the survey as an evaluation tool is as popular as its use as a 
theory building tool. The synopsis earlier was that the survey form, best to use 
for evaluation, is the analytical survey, executed via both- qualitative and 
quantitative approaches. 
In contrast with previous studies, the considerations and the experience gained 
through using the method in the theory building stage, e. g. low return rate, 
some misunderstandings of terms and the complexity of the framework, 
marked this choice as a less desirable for evaluation. The concern is also that 
participants might be exposed to a terminology, different to the one that they 
are using in their day-to-day business activities, which could affect negatively 
the return rate. 
A delivery form of the survey that was potentially advantageous is the electronic 
survey, i. e. a questionnaire-based survey delivered via e-mail or posted on a 
web site. This option was very appealing due to it low cost, fast delivery and 
capabilities to support delivery reporting facilities. Although it is believed that 
although on-line communications also have a both positive effect on the 
implementation this method, they could also impact negatively on the 
constituent of the research sample, user acceptability and return rate. 
Although no research was done to identify any works comparing the success of 
electronic and traditional surveys, it is believed that the advantages of 
electronic form of survey outweigh its drawbacks and that if complemented by 
other evaluation methods, electronic survey could be one of the methods that 
meet all the method evaluation criteria specified earlier. As identified later, it 
was employed in the evaluation of the components of the framework. 
e Evaluation interviewing 
In its original outline the evaluation interviewing is a type of interview (Cf. 
Section 3.1.1.1) intended to be used only for generating ideas and building 
theories, Whilst the testing would have been accomplished using more formal 
means (Vogel &. Wetherbe 1984). Shaw (1999, p. 147) argues that 
interýviewing approaches that have been developed tifith methodological antennae 
attunedfor evaluative applications repay efforts at translation. 
Furthennore, in Bloor's words (1997, p. 49) "validation exercises are not tests, 
but opportunities for reflexive elaboration. " 
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Me reliability of the individual interview is low, due to the subjective nature of 
the process. In search of a cumulative result, the same criteria for the selection 
of "appropriate experts" was applied, as in the case of Delphi studies. 
In agreement with the philosophical stance and to ensure that the whole of the 
framework is being scrutinised and no additional perspective and components 
are missed out, semi-structured interviews are employed. 
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3.2. RESEARCH INSTRUMENTS 
The set of research instruments described in this section includes tools for data 
collection, data analysis and data visualization that have been considered and 
employed in this research. Some of the issues considered when developing and 
using these tools are discussed below. Reflections on the efficacy are discussed 
in Chapter 6. 
3.2.1. TOOLS FOR DATA COLLECTION 
7he set of data collection instruments in this study includes questionnaires and 
interview templates. In planning and implementing these the ethical principles 
for conducting research with human participants developed by the British 
Psychological Society (2000) were adopted and followed. 
3.2.1.1. Paper-based and electronic questionnaires 
Questionnaire design issues are widely discussed and well documented in both 
general research texts (Robson 2002; Sanders et al 2000; Sekaran 2003) and in 
references focusing explicitly on survey design (Fowler 1995; Oppenheirn 2000; 
Fink 2003). These were frequently consulted when designing the Delphi 
questionnaires and the questionnaire used in the electronic survey. 
Improving the low reliability of the survey method through successful 
questionnaire design was the main design goal in the primary research. 
Worldng definitions of the core terms were provided with the intention to bridge 
the diverse understandings of the core terms. However, the researcher is aware 
that even with such measures in place, there is the threat of misconception. 
Moreover, the inclusion of such a dictionary turns the questionnaire into a 
substantial piece of paperwork, the sheer volume of which could discourage the 
respondent from any attempt to fill in the questionnaire. 
Designing the electronic survey proved to present a greater challenge to the 
researcher, as design issues related to the technical details are not sufficiently 
documented in the literature (Dommeyer & Moriarty 2000). For the 
administering of the electronic survey three alternatives were considered: 
Alternative 1, the questionnaire to be embedded into the body of the e-mail 
message, was discarded as depends on the e-mail browser being used and on 
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the size of the window for the message. When settings different from the ones 
used when designing the questionnaire, the text might appear scrambled on 
the recipient's screen. As the initial appeal of the design is of extreme 
importance for being able to seize addressee's attention and positively influence 
their decision on taldng part in the survey, this option was not considered as 
appropriate. 
Alternative 2, an attachment in Rich Text Format (RTF), requires that the 
addressee edits the file, saves it under a different name and then sends the new 
version to the researcher either by e-mail, post or fax. It was considered that 
many people would either have problems with getting this process right, or 
knowing that this could take some time, they would ignore the questionnaire. 
The considerations of respondents' expertise and time, and the usability of the 
returned samples, determined the elimination of this option. 
Alternative 3, an HTML form was the option chosen mostly for its effectiveness 
in terms of design and simplicity of use. This included the ability to use images 
and hyperlinks within the text, as well as form buttons to indicate choice. 
Furthermore, the convenience for the participant to send the reply by simply 
pressing the 'Send'button the form was considered as an attractive feature, too. 
In addition, to enable the readability of the respondents' e-mails, a form- 
handling application was used. 
The downside of using a ready developed form-handler is that the researcher is 
not aware of who completed the form if the respondent did not provide their 
contact details. This eliminates the option of sending a second invitation to 
those of the target sample, who have not completed the questionnaire and 
prevents any follow-up communication. On the positive side, a form handler 
guarantees anonymity for those of the respondents that would prefer to stay 
unknown. 
The form was hosted on the Bournemouth University Business School web site 
httP (/business. bmth. ac. uk/-mbobeva/Survgy on Information Architecture. htm 
(Section 6.2.2). Due to time limitations such a dedicated web site providing more 
information on the research, such as detailed explanations of the aims, methods 
and information on the progress of the stud, was not developed. 
Infonnation Architecture for Business Networks 
3.2.1.2. Interviews 
Ch 3: Research Methodology 
In an endeavour to reduce the limitations of the interview-based methods, the 
interviews were planned to be conducted in a face-to-face manner with cross- 
questioning, where possible, which enabled the researcher to resolve any 
ambiguities that had arisen and to benefit from the advantages of this form, e. g. 
visual aids to explain better the complex nature of the model and additional 
information on attitude gained from interviewee's body language. Telephone 
interview or video conferencing were also considered as possible solutions, but 
with a lesser priority, due to the constraints imposed by limiting the format of 
the information exchanged with the evaluator. The videoconferencing option 
presents even further difficulties related to the availability of a 
videoconferencing hardware, the cost of the link, experience with the tool, et al. 
The interviews were recorded and transcribed after the event to ensure that all 
comments on the merits or the drawbacks of the tool are available to the 
researcher at the time of the analysis. This helped to ensure the credibility of 
the interview process, but as Shaw (1999, p. 185) states "if the purpose of the 
evaluation goes beyond seeldng an understanding of participants'perspectives, 
then credibility is an inappropriate sun-ogate for validity. " The validity of the 
findings in cases like this will rest with the comprehensiveness and ethics of 
the analysis. 
3.2.2. DATA ANALYSIS TECHNIQUES 
The selected research design is grounded on two types of data: discrete 
quantifiable data collected from the Delphi study and the electronic survey, and 
qualitative data, reflecting the comments of the participants in all of the three 
evaluation tests. 
For analysing the outcomes of the Delphi study and the electronic survey 
statistical analytical techniques were applied. Amongst these are tests on 
central tendencies, dispersion and correlation between variables and between 
the responses of the Delphi study sample and those of the e-survey 
participants. 
In agreement with Miles & Huberman (1994) the analysis of qualitative data 
here was based on generating categories and organising the data around them. 
They are used to sort the data and help identiPfing patterns of agreement or 
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disagreement with a particular aspect of the tested object. The main categories 
in this study were predefined by the dimensions of the proposed framework. 
The analysis of empirical examples quoted by the participants to explain the 
need, scope and variance of a specific component, suggested some changes to 
the conceptual framework, as a few new categories emerged from the data. 
Such an approach defines the analytical strategy in this study as deductively 
based (Yin 1994) and employing two analytical procedures, i. e. the principal 
pattern matching is supported by the explanation building, should the 
interview data permits. 
Research was also conducted on the appropriate technical support for data 
analysis. Generally, computer-aided methods for data analysis are considered 
to be a very useful and efficient tool for adding validity and trustworthiness to 
the research (Kelle & Laurie 1995). Their potential to enhance the creativity of 
the researcher is also recognised (Richards & Richards 1991,1994 in Kelle 
(1995)). Conversely, there is the threat that the researcher is alienated from the 
data by a machine (Kelle 1995). With this in mind, prior to determining the use 
of any computer-based data analysis tools for analysing the results of the 
study, first-hand knowledge was acquired of Microsoft Excel and SPSS as tools 
for quantitative data analysis, and NVivo and WinMax, as qualitative data 
analysis tools. Concurrently, issues related to the use of these and similar 
computer-based applications were researched. Based on the primary 
experience with piloting the use of qualitative data analysis tools, results of the 
research on the features of the tools and the nature of the interviews, i. e. 
evaluation-focused, semi-structured, based on a predefined detailed template, 
initially it was perceived that only tools for quantitative data analysis should be 
employed and SPSS was considered as better suited for the needs of this study. 
The relatively small number of interviews further lead the author believe that 
the analysis could be performed without the need of employing a Qualitative 
Data Analysis (QDA) tool. However, a factor that was not taken into account 
was number of variables as a factor of the complexity of the theoretical 
framework. The attempt to analyse the transcripts of the first interview using 
aids as highlighters and Post-It notes, confirmed that the management of this 
laborious task would be best achieved with the help of a QDA tool. 
The detailed description and application of the data analysis tools and 
techniques is described in Section 6.4. 
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3.2.3. TOOLS FOR VISUALISATION OF THE FRAMEWORK 
Imagine having in front of you a beautiful Carauuggio painting: you 
can look at it and admire its marvellous details and the way colours, 
shades and lights melt on the canvas. But think now if you could not 
see the actual masterpiece but had to be content by reading about it 
and especially by reading about how many colours Caravaggio 
used, the size of each detail and the intensity on a colour scale of 
each shade.... 
Baraldi and Bocconcelli (2001) 
Data visualisation methods allow to communicate complex ideas more 
efficiently and effectively and to reduce the impact of subjective interpretation. 
Amongst the most widely used visualisation aids are diagrams, conceptual 
models (Card et al. 1999), multi-media hyperlinked documents/pages and 
hypercubes (Glovinazzo 2000). The decision of which of these, if any, to use was 
determined by the foRowing considerations: 
* Conceptual data models stem from the view of relational database tables 
as sets of multidimensional data where the number of attributes corresponds 
to the number of dimensions. However, as recognised by Card et ul. 1999: 
in such a uiew, it is often unclear which dimensions are independent and which 
are dependent. In most cases, only a limited number of the dimensions are of 
interest in a certain context. 
0 Venn diagrams appeal 
in their ability to intersect geometric shapes, but 
are cumbersome to use to represent aH the possible relationships among 
more than three sets (Soerri, in Card et al. 1999). 
o Hypercubes (Fig. 3.6), i. e. data cubes of data cubes are primarily used to 






Fig. 3.6: Information visualisation 1: Four and five-dimensional objects (Giovinazzo 2000). 
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Giovinazzo (2000) recognises that 
Although hypercubes could be used [to presentfour- andfive-dimensional objects in 
three dimensions], future presentations will be limited to three dimensions, data 
cubes. 
* Multi-media software applications such as the one used for the Kartoo 
search engine (http: //www. kartoo. com) (Fig. 3.7), are very appropriate for their 
ability to represent information objects and the relationships between them in 
an easy to understand way through hyper-links and colour-coding. However, 
these require advanced programming skills and considerable time for 
developing a prototype or simulation of the framework. 
Due to time and skills limitations, and considerations for u ser- friendliness and 
simplicity, the presentation of the framework components is based on 
conceptual data models. Further ideas on how to represent complex constructs 
such as molecule structures, were inspired from the field of stereochemistry. 
Insights on the use of colour coding (Herman &, Levkowitz 1992) were also 
valuable for the work on Visualising the framework. 
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3.3. PHILOSOPHICAL PARADIGMS AND THE RESEARCH 
TENETS 
Denzin and Lincoln (2000) have argued that research is a human endeavour to 
perform disciplined inquiry and as such, it is founded on the beliefs and 
assumptions of the researcher. The researcher's assumptions, whether implicit 
or explicit, influence the approach, design and implementation of the research 
study. To enhance understanding of the paradigm underpinning this study and 
to strengthen reader's ability to comprehend the rationale of the chosen 
research design, this section continues the review of the fundamentals of the 
postpositivist paradigrrlý started in Section 1.4. 
3.3.1. DEFINING THE TERM'PARADIGMI 
Research into key philosophical concepts identified that the term paradigm has 
been interpreted differently by different researchers. Kuhn (1970) defines it as 
, universally recognised scientific acfdevements that for a time provide model 
problems and solutions to a community ofpractitioners. " 
Another definition, enabling a broader understanding of the term, determines a 
paradigm as a "commonality ofperspectives which binds the work of a group of 
theorists together" (Burrell & Morgan 1979). In this paper, in concordance with 
organisational theorists (Gioia & Pitre 1990; Goles &. Hirschheirn 2000) the 
latter definition is used. A paradigm here is defined as a way of thinking that 
reflects fundamental beliefs, value judgements, perspectives, norms, standards, 
assumptions, etc., about the world and guides us in our endeavours. The 
research paradigm (as opposed to other paradigms, e. g. judgmental and 
religious) is such a belief system that reflects and guides the researcher's view 
on the nature of reality (ontology), the nature of the knowledge about this 
reality (epistemology), the role of the researcher's values (a2dology), and the 
ways this reality should be studied (methodology) (Guba 1990, p. 18). The 
particular paradigm adopted for certain research is partly determined by the 
nature of the research problem and the research objectives (Gioia & Pitre 1990), 
but is also shaped by the researcher's philosophical assumptions. 
4 In this study the terms'postpositivist paradigrrV and 'postpositivism' are used interchangeably. 
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3.3.2. THE POSTPOSITIVIST RESEARCH PARADIGM 
How many such 'basic sets of beliefs are there? .... Perhaps there two - qualitative and quantitative, or positivist and 
postpositivist, or realist and idealist? Maybe there are three - realist, 
hermeneutic and critical theory? But possibly there are four - 
positivist, postpositivist, constructivist and critical theory? 
Shaw (1999) 
The fundamentals of the postpositivism are best discussed in relation to the 
rest of the research paradigms. However, whilst there is a consensus amongst 
social and IS researchers as to what the basic pillars of a research paradigm 
are, there is no unanitnous understanding on what the terin stands for, what 
paradigms there are, nor how these should be classified. Research in 
philosophical schools has identified that not all paradigm taxonomies recognise 
postpositivism (Table 3.2). For example, some researchers use postpositivism as 
Author Typology 
Burrell and Morgan (1979) functionalist, interpretivist, radical 
structuralist, and radical humanist 
Walsham (1995) positivist vs. interpretivist 
Guba (1990) and Creswell (1998) quantitative vs. qualitative 
Remenyi et al. (1998) positivism vs. phenomenology 
Table 3.2: Paradimn tmol%des that do not incorporate postpositivism. 
a collective term for paradigms that radically reject positivist tenets 
(Hirschheim, 1992), others argue that it stands for a discrete paradigm that 
similarly to other non-positivist paradigms such as constructivist and critical 
theory paradigms, tries to address the deficiencies of positivist rigid views 
through consideration of individuals views. 
As already discussed in Section 1.4 postpositivism. shares with positivism the 
same ontological and epistemological ones (Table 3.3) (Lincoln & Guba 1985; 
Guba 1990), but differs on the methodological stance. The postpositivist stand 
is interventionist and addresses "the imbalance created by excessive emphasis 
on context-stripping controls" (Guba 1990, p. 22) and argues for carrying out the 
inquiry in more natural settings, using more qualitative approaches (GaMers & 
Land 1988). For this research, this meant the exclusion of methods tightly 
coupled with the traditional positivistic approach, such as laboratory 
experiments and mathematical modelling Parvenpaa 1988). Further, this study 
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was based on the premise that, when organisations are subject to the research 
inquiry, it is not feasible to create the sanitised environment needed when 
conducting experiments. This is particularly true for business networks, where 
the dynamic nature of the formation could escalate further the imbalances 
between precision and richness, and rigour and relevance, as recognised by 
Guba (1990, p. 21-22). 
Further distinctive feature of postpositivism is its support for ýnethodological 
pluralism'. This is in agreement with the author's beliefs and had inspired a 
review of the full spectrum of research methods, including methods that could 
even be associated with other paradigms, to establish the most appropriate and 
feasible ones for this study. A compelling justification of such multi-method 
cross-paradigm approach is Gioia's & Pitre's argument that if paradigms are 
viewed as 'fundamentally incommensurable and noncomparable, the 
researcher should stay focused on one perspective and disregard any disparate 
views (Gioia & Pitre 1990). 
Paradigm 
rL>evel 
Positivist Postpositivist Critical Constructivist 
theory 
Ontology Realist Realist Realist Relativist 
Dualist, Dualist, Interactive, Interactive, 







Participative Hermeneutic, dialectic p m 
- Table 3.3: Comparison between researcn paracugms (uur)a ivju). 
A number of IS and organisational theory authors (Lee 199 1; Mingers 1997; 
Jones, M. 1999; Lewis & Grimes 1999) have also argued that a multiparadigm 
perspective is possible, and probably desirable, as it fosters greater insight and 
creativity. However, 
any metaparadigm, perspective is nonetheless rooted in a speciflc paradigm, 
depending on the ground assumptions of the observer. 
(Gioia & Pitre 1990). 
As Lewis and Grimes (1999) point out in their examination of multiparadigm 
reviews, research and theory building, 
multiparadigrn approaches aid exploration of particularly complex and paradoxical 
phenomena by helping theorists employ disparate theoretical perspectives. 
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Mingers (2001) further argues for the desirability of multi-method research for 
information systems. He suggests that the term ýmethodological pluralism' 
could be conceptualised in three different ways: 
Loose pluralism - that asserts that 
the IS discipline as a whole should support and encourage a variety of research 
paradigms and methods within it, but should not specify how and when they be used. 
Complementarism. - that views different paradigms as 
internally consistent and based on different assumptions about their context of use, 
such that each paradigm would be seen as more or less appropriate for a particular 
research situation.. 
Strong pluralism - that takes the stand that 
all research situations are seen as inherently complex and multidimensional, and 
would thus benefltfrom a range of methods. (Mingers 2001) 
This research adheres to this strong pluralistic methodological view and 
considers different types of activities within different stages of the research 
process to provide a better understanding of the multidimensionality of the JA 
framework. It attempts to sustain single-paradigm ontological and 
epistemological perspectives, whilst employing a cross-paradigm methodological 
perspective (Cf. Section 3.1.2). This is a difficult task, especially as in search of 
inspiration for how to accommodate softer issues in a generic architectural 
framework, the research is referring to (Soft) Systems models and theories. This 
could create the impression that the researcher switches epistemologies and 
takes a subjectivist stand. To ensure that the realist and objectivist views of 
postpositivism are upheld throughout the study, the author draws the following 
a7doms: 
(1) A generic framework for Information Architecture will serve any organisation 
regardless of its characteristics, business, assets and behaviour. 
(2) To accommodate any individualities, the framework should have 
component(s) that accommodate softer information. The content of these 
components could be very subjective and reflect individual specifics, even to 
the extent that it could result in several versions of IA existing. However, 
this would not require changes in the structure providing for this content, 
i. e. the framework. It is the uniform structure that conforms to Axiom (1) 
and would allow for resolving any discrepancies in the individual 
perceptions in search of a shared view. 
The value of having these statements in place is reflected upon in Chapter 8. 
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3.3.3. ONTOLOGICAL, EPISTEMOLOGICAL, AXIOLOGICAL AND 
METHODOLOGICAL TENETS OF THE RESEARCH 
The ontological, epistemological, axiological and methodological assumptions 
that determine the methodological framework used here are explained below. 
The ontological assumptions address the question on the nature of reality, or 
the nature of the 'knowable'. The author's ontological beliefs are realist in 
nature, sustaining that ýreality is not a subjective construction of the mind. 
Although it exists independently of the individual and is driven by laws that are 
time and context-free generalisations, it is recognised that reality can never be 
fully comprehended. In the context of this research, this means that a generic 
Information Architecture for e-business alliances will be sought to provide 
extension of existing work, but when drawing out its applications, it should 
provide for flexibility to reflect the specifics of the individual context. 
At epistemological level, there are two typologies, each of which presents a 
dichotomy of views: 
Dualist/objectivist vs. interactive/ subjectivist: The dualistlobjectivist stand 
is that the researcher remains detached from the research situation and is 
in position to neutrally observe a report on the reality, i. e. without the 
results of his/her work being biased by individual's values. The 
interactivelsubjectivist view argues that research findings emerge from the 
interaction between researcher and research situation. It further sustains 
that the values and beliefs of the researcher are shaping the findings of the 
research. 
Insider vs. outsider, where the insider's view is considered to be "the best 
judge of adequacy of researcif (Fitzgerald &. Howcroft 1998). The merits of 
the outsiders view, on the other hand, he in its objectivity. 
The epistemological stand utilised here is that, to construct a plausible 
extension of the existing frameworks for information architecture, the 
researcher Will have to take an outsider's stand. This is to ensure that the work 
is context-free, whilst still taking into consideration the criticism of studies 
similar in design. Although objectivity is the desired ideal, in developing and 
evaluating the theoretical framework, the researcher interacts with the 
participants and inevitably applies her cognitive filter. Nonetheless, she 
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recognises this threat and has strived to sustain a neutral stand and to 
acknowledge any personal predispositions so that readers are aware of these if 
using this study in their own research endeavour. 
The a7dological tenets concern the bias that researcher's values, i. e. attitudes, 
likes, dislikes, and beliefs, introduce to the findings. They define the value 
profile of a research study as independent, i. e. value-free, or affected by the 
value system of the actors, i. e. value-laden (Creswell 1998). This study aspires 
to be recognised as value-free research, i. e. to be rigorous and exhibit internal 
validity, built into the research design through tight experimental control and 
quantitative techniques (Fitzgeral &. Howcroft 1998a). Value-laden research has 
better relevance to practice, as it is externally valid. 
The internal and external validity and reliability of the developed conceptual 
and theoretical IA framework are being verified through empirical work. Based 
on the postpositivist assumptions that the nature of the information 
architecture in organisations is value-free, a deductive approach is determined 
to be appropriate for theory testing. Both organisational (nomothetic) and 
individual-centred (social-actor/ideographic) perspectives are explored in the 
search of general IA components and relationships between them. This part of 
the study takes place in settings that are more natural for the subjects, rather 
than in a laboratory. Guba (1990) recognises that "locality and specificity are 
incommensurable udth generalizability". To address this imbalance, the 
architectural framework resulting from this study was reviewed to reflect on the 
evaluation results. As one of the objectives of the research is to evaluate the 
proposed theoretical tool, the research could be characterised as diagnostic and 
confirmatory. This implies that although efforts were made to control 
its 
internal validity and to provide a realistic estimate of its external validity, the 
judgement of its generalizability would not be conclusive. In a different 
organisational context with a set of evaluators with 
different value systems, the 
results could prove different. 
Competing dichotomies at a different level of abstraction have been identified 
for the methodological assumptions, also. The works done at methodological 
level by Fitzgerald and Howcroft (1998a), Creswell (1998), Saunders et al (2000) 
and Hussey and Hussey (1997) were reviewed, and an 
integrated taxonomy of 
abstractions for the methodological assumptions 
is suggested (Table 3.4). The 
proposed levels of abstraction 
include Purpose, Logic, Data, Enviroranent, Time 
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horizon, Granularity, Context, Relationships, Flexibility, Outcome and 
Reliability. The different levels of abstraction are tightly integrated with the 
research objectives and each of them presents a decision point in the design of 
the research process. It is sustaining this characterisation of the 
methodological structure that helps the researcher to define thoroughly the 
methodological profile of the study, addressing one abstraction at a time. 
However, in cases like this where there is more than one strategy employed, the 
analysis of the paradigm tenets needs to accommodate any methodological 
differences. Here the e2dstence of two research strategies required two separate 
Methodology sections highlighting the specifics of each of the research designs 
(See Table 3.4). 
in uý, - Probert (1997, p. 44) argues that in cases that contain " 'intertw ingsbet . en 
technical and social aspects", it is appropriate to use multiple methods and 
diverse sources of data, theories and appraisal. As the framework for 
information architecture for e-business systems is a true example of such a 
case, where possible, triangulation of methods is sought in both the theory 
building and theory evaluation studies. Qualitative approaches complement 
quantitative ones in an endeavour to extend the precision and the richness of 
the tool. Computer assisted methods of analysis of the qualitative and 
quantitative results were also employed. 
Based on Guba (1990, p. 20) and Denzin and Lincoln (2000, P-9) it could be 
argued that the philosophical pillars and the objective of the research, namely, 
the building and evaluation of a framework for information architecture as a 
tool for planning, auditing and controlling the information assets within a 
business network, position this study firmly in the postpositivist school of 
thought. The fit of this research to the Postpositivist paradigm has been further 
confirmed by a review of work on research philosophy both within the IS 
research domain (Butler 1998; Cash 1989; Fitzgerald & Howcroft 1998a; Gable 
1994; Galliers 1992; Kraemer & Dutton 1991, et. aL), and outside it, within 
organisation theory research (Cassell & Symon 1994, Hussey & Hussey 1997; 
King, N. 1994; Staw 1990, et. aL) and social sciences research (Denzin & 
Lincoln 1998; Morse 1994; Patton 1982,1987,1990; Silverman 1998,2000; 
Stake 1995 et. aL). 
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Paradigm level Key questions and their options The assumptions in this study 
Ontology What is Critical realist - Reality is objective and 
the nature of reality9 singular, 
but can never be fully 
appreciated. The driving forces are 
(Realist vs. relativist) natural 
laws that could be only 
incompletely understood. 
What is the relationship of the researcher to that Modified objectivist - Objectivity is the 
Epistemology researched? ideal, but it could only be 
(Objectivist vs. subjectivist; approximated. 
Interactive/subjectivist vs. dualist/objectivist 
Outsider vs. Insider) 
What is the role of values? The researcher acknowledges her 
Axiology (Value-free and unbiased (internal validity) 
individual set of values and tries to 
or Value-laden and biased (high external validity) remain as unbiased as possible. 
What is the language of research? Formal presentation, based on a set 
Rhetorics (Formal presentation, based on a set definitions; 
definitions; Impersonal voice. 
Impersonal voice) 
methodology 
selected What is Level of Theory Building _ 
-methodr. 
the process of abstraction 
research ? Purpose Predictive 
(a) for theory Logic Inductive for building the framework, 
building Data Combined: Quantitative and qualitative; 
critical review Environment Natural settings, but still controlled environment 
interviews Granularity Nornothetic Context Context-free 
subjective 
argumentation 
Relationships Mutual simultaneous shaping of factors 
Time horizon Cross-sectional 
Flexibility Static design -categories isolated before studies 
Outcome Basic research 
Reliability Accurate and reliable through verification 
(b) for theory Levelof Theory Evaluation 
evaluation abstraction 
Delphi study Purpose Exploratory 
E-survey Logic Deductive for the evaluation of the framework 
interviews Data Combined: Quantitative and qualitative; 
Environment Natural settings 
Granularity Nomothetic 
Context Context-free 
Relationships Mutual simultaneous shaping of factors 
Time horizon Cross-sectional 
Flexibility Dynamic redesign 
Outcome Basic research 
Reliability Accurate and reliable through verification 
Table 3.4: The key paradigm tenets and their values in this research 
Based on Fitzgerald and Howcroft (1998a), Creswell (1998), Hussey & Hussey (1997) 
and Saunders et al (2000) 
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3.4. QUALITY CRITERIA 
Ch 3: Research Methodology 
Positivist researchers adhere to the basic set of quality criteria that is based on 
the four tests of construct validity, internal and external validity and reliability 
(Yin 1989,1994; Lee 1999). 
As far as non-positivist studies are concerned, there are diverse views on what 
quality criteria should be employed, as the positivist tests have different 
philosophical foundations (Cf. Section 3.1) 
Lincoln &, Guba (1985, pp. 289) and Stake (1988) put forward a set of non- 
positivist analogues to the positivist tests, collectively referred to as 
trustworthiness analogies. These are the criteria of confirrnability, credibility, 
transferability, and dependability that correspond to the positivist tests of 
construct validity, internal validity, external validity and reliability, respectively. 
Shaw (1999) designed another set of criteria for naturalist non-positivist 
studies, based on the criteria of truth, applicability, consistency and neutrality. 
Although ShaVs set of quality criteria is not applicable to POstPositivist studies 
as this one, the summary of (Table 3.5) is a useful illustration of how the above 
three sets of quahty criteria relate to each other. 
Naturalistic analozue to conventional validitv criteria (Shaw 1999- n671 
Values Conventional Problem Achieved by Trustworthiness 















li bilit Instability Replication Dependability rep ca y I 




Credibility - prolonged engagement, persistent observation, triangulation of different kinds, and 
informant checks 
Transferability - achieve plausibility through the evidence of narrative about the context 
Dependability could be deduced by external audit of the process 
External audit of the product will facilitate the deduction of confirmability. 
The correspondence of these Positivist and trustworthiness frameworks for 
research quality assessment is discussed below with the view of their suitability for 
post-positivist studies. A BUMMary of these 
definitions is presented in Table 3.6. 
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This combined set of quality criteria is applied in the final chapter of the work 
when reflecting on the quality of the study. 
Positivist Assessment (Quality Criteria) 
Construct validity (objectivity): 
Establishing correct operational measures 
for the concepts being studied (Yin 1994). 
The construct has to be meaningful in 
thepretical, sense annd the instrument 
measuring it has to be adequate. 
Internal validity: establishing a causal 
relationship whereby certain conditions are 
shown to lead to other conditions. (Yin 
1994). Each examined condition is 
translated into a research variable. This 
criteria is appropriate for for explanatory 
and causal studies only, but not for 
descriptive and exploratory studies. 
External validity: confum-iing the domain to 
which a study's findings can be generalised 
(Yin 1994, p. 33). This could be refer to types 
of persons, settings and times (Cook & 
Campbell 1979). 
Reliability: demonstrating that the study 
has generated accurate and precise results 
that can be repeated with the same results 
(Yin 1994, p. 33). Other authors refer to this 
measure as accuracy, dependability, 




Confirmability: guaranteeing the quality 
of the research data. It is established by 
an audit trail that should include the raw 
data gathered, data reduction and 
analysis products, data reconstruction 
and synthesis products, process notes, 
materials relating to intentions and 
dispositions, and instrument 
development information. (data trail) 
Credibility: producing research results 
that reflect the viewpoints of those, 
whose views are sought, i. e. the research 
participants. Confidence in the findings 
is improved as multiple and different 
sources of evidence suggest similar 
results. (informants) 
TransfembRity: Establishing the 
similarity between ideographic gocal, 
time and context bound) paramenters of 
the sending and receiving contexts. 
Proving the transferability is 
responsibility of the person seeldng the 
application of statements to other 
contexts, rather than the original 
researcher. The author must provide 
sufficient descriptive data to make this 
DependabRity: providing the 
opportunity for readers to audit (and to 
judge the quality oý the process of 
research, and the product of that process 
- the research data. Non-positivists 
recognise that domains of study are 
always and ever changing and that 
precise replication of any study's results 
is hiehlv imr)robable. forocess traff) 
Table 3.6: Assessing the quality of research - positivist and non-positivist tests. 
Confirmability is the non-Positivist analogue for objectivity. Although the 
epistemological beliefs of post-positivists sustain the Philosophy 
that objectivity 
could only be approNimated, it is argued that operational measures should 
be 
independent of the specific subjective context. To confirm that data collection 
methods have been reliable and valid, an audit trail of the process of 
the 
research is provided (cf. Chapter 
6). 
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Intemal validity could be defined as the extent to which variations in the 
dependent variable can be attributed to a controlled variation in an 
independent variable (Cook & Campbell 1979, p. 37). As the objective of this 
study is not to establish the existence (or non-e. 7dstence) of relationships 
between research variables, but to prove or disprove the need of certain 
components of information architecture, the measure of internal validity here is 
applicable only to the design of the research instruments. The documentation 
of the research instruments and the systematic development and application of 
the research design is provided as an evidence for the intemal validity of the 
research. 
Dcternal validity refers to the ability to replicate results of one study into 
another study using different sample of the same population. On the grounds 
of their ontological beliefs, rather than discussing the extent to which the result 
of this study are generalizable, interpretivists assess transferability of the 
outcome, i. e. the applicability of the results in another context, which is 
considered as better suited for a POst-Positivistic research. Lincoln and Guba 
(1985, p. 316) state that 
Hazether they [the working hypotheses] hold in some other conte4 or even in the same 
context at some other time, is an empirical issue, the resolution depends upon the degree 
of similarity between sending and receiving (or earlier or later) contexts. 771us, the 
naturalists cannot specify the external validity of an inquiry; he or she can only provide 
the thick description necessary to enable someone interested in making a decision to 
reach a conclusion about whether transfer can be considered as a possibility. 
The last of the positivist measures on quality of the research process and 
outcome is reliability, i. e. the extent to which study results are accurate, 
consistent and replicable. Non-positivist analogue of this measure 
is 
dependability, i. e. the dependence of the study results on the study 
organisation. No studies in a 
business environment could be a complete replica 
of a previous study due to the ever-changing 
business environment that 
impacts the behaviour of business components, and the reliance on the human 
element as a transmitter of views. 
However, it is believed that, if sound 
sampling methods are applied, 
the results of the research should be considered 
as reliable. Lincoln and Guba 
(1985) outline several routes to dependability, the 
most corrunon of which 
is triangulation. This includes triangulation of both 
methods and samples. 
To enhance the confidence in the findings IS 
professionals from both 
industry and academia expressed their views on the 
hypotheses reflecting the framework. 
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This research being a postpositivist one, while sharing some philosophical 
aspects with positivism, also recognises that organisations are systems with 
their specific behaviour and could not be studied with pure scientific methods. 
Due to Us cross-paradigm nature of the study, the tests employed to evaluate 
the quality of this work will be an integrating the positivist and non-positivist 
frameworks discussed above. The researcher is aware of and adheres to Kelle's 
and Laurie's (1995) warning on the danger of simply borrowing validity 
concepts from quantitative methodology. 
Furthermore, when designing specific aspects of the research study, e. g. theory 
evaluation questionnaire design, sampling, et al., publications exploring quality 
issues related to the respective aspect, will be consulted (Bacharach 1989; 
Mitchell 1996; Fink 1998). Measures to address threats to reliability related to 
the human components in the research, i. e. participant and observer errors 
and biases (Robson 2002), are also going to be built into the designs. 
The application of this quality framework in the case of this research is 
discussed in Section 6.4. 
3.5. RESEARCH DESIGN AND IMPLEMENTATION: 
SUMMARY 
The chapter reviewed the methodological and philosophical tenets of tl-lis 
research, deliberating on alternatives and justifying the choices made here. A 
summary of the methods employed for the accomplishment of each of the 
research objectives is provided in Table 3.7 
The rationale for defining this work as POstpositivist is also included and best 
illustrated though the specifics of the paradigm levels of the study (Table 3.4). 
Further, two sets of criteria were introduced, this for selecting appropriate and 
feasible research methods (Fig. 3.2), and for evaluating the quality of the 
research (Table 3.6). These are of high value as a measure for improving the 
feasibility and reliability of the work. 
The details on the implementation of the research strategy are discussed in 
Chapter 6 and the analysis of the quality of the research and reflections on the 









8 -5 2 ) 4) :P 
,) 






- - 0 lý Y, 
4. -8 A 
8 4) 8 4) 









4) 5 (-) 













i... v -, i 
e 
0 JS 2ä jý 
t 
-ll 
Cý r- N, 
g 0 
Icl c2 ;j * 
'9 
E 0 e E 2) . 0 
1 
8v& 5m . ms Id 8 
t w p 4, 
1 3 
:1 0 
! Zý9 U E, - 4L) 
ra r. 
ý2. 
0 1 -4 '77 9 - 






Lite Review Part 11: 
Conceptual Analysis of 
Inforniation Architectures and 
Other Relevant Works 
Chapter 1: hitroduction 
Chapter 2: 





Chapter 5: The Chapter 6: 
Meoretical Framework Empirical Evaluation 
Chapter 7: 
The Revised Framework 
ReflectiChapter 
8: 1 
ns & Conclusion 
4.1. Information Architecture: core developments .......................................... 4.1.1. The Zachman framework 
4.1.1.1. Overview of the framework ............................................................. 112 
4.1.1.2. Rules of the framework ............. ** ................................................... 118 
4.1.1.3. Approaches for using the framework .............................................. 119 
4.1.1.4. Deficiencies of the framework ........................................................ 120 
4.1.2. Evernden's Information frameworks ............................................................. 127 
4.1.2.1. The Information FrameWork (Evemden 1996) ................................ 127 
4.1.2.2. The Evolution of the Information Framework .................................. 137 
4.1.2.3. Summary of Evernden's work ........................................................ 142 
4.1.3. Evaluation of the extent to which existing information architectures meet 
e-business requirements .............................................................................. 143 
4.2. Other research works relevant to Information Architecture .................... 147 4.2.1. I. A. Models influenced from the Web design school ......................................... 147 
4.2.1.1. Web design models and Information Architectures from the 
Engineering school ......................................................................... 149 
4.2.2. IA and Systems Thinking .............................................................................. 151 
4.2.2.1. The root definitions in SSM (Checkland & Scholes 1999) ................ 152 
4.2.2.2. Beer's Viable System Model (VSM) .................................................. 155 
4.2.2.3. Forrester's Systems Dynamics Model ............................................. 157 
4.2.3. IA and Software Engineering ........................................................................ 158 
4.2.4. Virtual teams ................................................................................................ 161 
4.3. Conceptual analysis: Summary ............................................................... 164 
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Over the years numerous models and frameworks for managing information 
and for Information architecture have emerged. This chapter builds upon the 
initial discussion on IA presented in Chapter 2 and focuses on the two most 
comprehensive works that have had the highest impact on the information 
architectural developments, i. e. the frameworks developed by John Zachman 
and Roger Evernden. The review (Section 4.1) covers the taxonomy and the 
evolution of each model/framework and deliberates on its importance and 
deficiencies, as related to this research. Section 4.2 then introduces other state- 
of-the-art research, namely web architectures, Systems Thinking and virtual 
teams, and provides a rationale for how each theory pertains to this study. A 
discussion of how the newly introduced subject knowledge expands the views 
on what an information architecture for e-mediated business networks and 
their. The chapter concludes with a synthesis of those features that have been 
identified as required for IA for e-business alliances and maps them onto the 
features provided by existing IA frameworks. The outcome of this analysis is 
used to justify the need for the development of the framework for IA e-business 
systems, presented in the following chapter. 
1. INFORMATION ARCHITECTURE: 
CORE DEVELOPMENTS 
1.1. THE ZACHMAN FRAMEWORK 
The Zachman framework presents an integrative tool that enables staff at 
different levels of the organisational hierarchy to work together for the design 
and change of the enterprise and the computer systems that support them. The 
framework originally was called a framework for Information Systems 
Architecture (Zachman 1987; Sowa & Zachman 1992a) and its primary 
objective was to be used for designing stand-alone computer-based information 
systems, defining and controlling the interfaces and the integration of all the 
components of the system (Zachman 1987). In the preliminary paper in 1987 
only three columns of the framework were introduced, namely Data, Punction 
and Network, and a further three possible aspects were suggested. These are 
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described in greater detail in Sowa & Zachman. (1992a). In his later works, 
Zachman and his fellow researchers from Zachman Intemational and the 
Information Engineering Systems Corporation started to refer to the IS 
Architecture (ISA) framework as Framework for Enterprise Architecture (EA). 
'Althoughfrom the outset, it was clear that it [the ISA framework] should have been 
referred to as a 'Framework for Enterprise Architecture'. that enlarged perspective 
could only now begin to be generally understood, as a result of the relatively recent 
and increased world-ttfidefocus on enterprise engineering. Zachman (1996) 
The repositioning of the conceptual model has offered broader perspectives for 
its application. Today the framework is promoted as a tool for classifying and 
organising the descriptive presentations of an enterprise and it is seen as being 
important to both the management of the enterprise and to the development of 
the enterprise's systems (Zachman 1996a, 1999). 
Cook (1996) recognises Zachman's architectural framework as a breakthrough 
in the departmentalisation of the enterprise, advocating the shift from vertical 
or proprietary department-centric approach to a horizontal approach that cuts 
across the organisation and introduces a set of standards to help reduce the 
problems introduced by decentralisation in enterprise information systems. 
Since its initial launch the Zachman's Framework has been a pillar for many 
research studies and an implementation challenge for practitioners. It is being 
served by Zachman Institute for Framework Advancement (www. zifa. com) and 
case studies on applying the framework are being presented at EA workshops 
and conferences, such as the annual European conference on Enterprise 
Architecture or the Data Management and Information Quality Conference 
Lwww. irmuk. co. uk [8th March 20041). 
4.1.1-1. Overview of the framework 
The ISA framework is taxonomy of 30 cells organised in six columns, labelled 
for addressing convenience from A through F, and five rows, numbered from 
one to five. The columns describe the aspects of data, process, network, people, 
time and motivation, whilst the rows represent the perspectives of the different 
roles involved with the development and use of the framework (Table 4.1). The 
latter are referred to as the vertical dimension of the ISA. Sowa. and Zachman 
(1992b) define these as levels of description, and compare them to the levels of 
description produced by an architect when designing and constructing a 
building: 
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A B C D E F 
Data Function Network People Time Motivation 
entity function node agent time ends 
relationship argument link work cycle means 
Scope List of things List of processes List of locations List of List of events List of important to the the business in which the organizations/ significant to the business 
business performs business agents important business goals/strategy 
operates to the business 
Planner 
entity = class of 110(le - IM13111 time = major ends/means business thing function = class of business agent = major business event major business process location organisation business goal 
unit / critical 
business 
function 
Enterprise e. g. e. g. process flow e. g. logistics e. g. organization e. g. master e. g. business 
model entity/relationsh diagram network chart schedule plan ip diagram 
Owner 
NIA 
node = business 
ends - 
entity = business function - location agent 
business 
objective 
entity business process organisation time = business link = business unit event means 
relationship argument linkage business 
business business work = work cycle = business strategy 
constraint resource product c-ýcle 
System model e. g. data model e. g. 
data flow e. g. distributed e. g. human e. g. processing e. g. knowledge 
diagram system interface structure architecture 
architecture architecture 
Designer --o. - C! p=E! 
P 
entity = data function node entity application information agent = role unit, = sN, stern 
relationship 
function 
system function event ends 
data argument - user link = Ime 
work - 
deliverable cycle = processing 
criterion 
relationship view characteristics cvcle means - 
a( tion 
-------- 
Technology e. g. 
data design e. g. structure chart e. g. system e. g. e. g. control e. g. knowledge 
architecture human/technolog structure design 
model y interface 
Builder function 
entity computer ends 
segment/row function node = hardware agent role condition 
/ system time = execute, 
relationship argument - software work means - 
pointer/key screen/ device 
deliverable cycle - action 
format link - 
link component cycle 
specifications 
Components e. g. 
data e. g. program e. g. network e. g. security 
hi t 
e. g. timing 
d fi i i 
e. g. knowledge 




1 [a 10 
[S 
Is 
function = node = address agent = identity culds r; 
entity - field language 
time -i nterrupt subcondition 
statement link = protocol work - 
entity - address transaction cycle - machine means - step 
argument cycle 
control block 
e. g. data e. g. 
function e. g. network e. g. organization e. g. schedule e. g. strategy 
F, UnCtioning 
systern 
ble 4.1: The Zachman framework 
for Information Systems Architecture (Sowa & Zachman 1992) 
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Row 1, Objectives and Scope, defines the purpose, size, shape and spatial 
relationships within the final structure, as they are seen from the 
perspective of the Planner or the sponsor of the system. 
Row 2, the Enterprise model, represents the system from the perspective of 
the Owner of the system and shows the core entities and business 
processes and their interactions. 
Row 3, the System model, outlines the perspective of the Designer of the 
computer-based information system or the system analyst who has to 
design the data elements and the system functions that will represent the 
business entities and business processes. 
Row 4, the Technology model, considers the Builder's perspective and 
introduces details related to the underlying technological base of the 
information system, namely programming languages, database 
management systems, 1/0 devices and the associated with them 
transformation of the System model. 
Row 5, the Con7ponents or Detailed rePresentations, as viewed by the sub- 
contractor, includes detailed specifications that are given to the 
programmers, e. g. detailing the Data Definition Language, data access 
requirements, client-server communication protocols, etc. Zachman argues 
that the people involved in these tasks do not need to be concerned with the 
overall picture that their job fits in, as this is already incorporated within 
the specifications they follow. This could be a justification why these rows 
are referred to as the out-of-context perspective. 
Some researchers (Hokel 1999; Vail 1112002) perceive that the taxonomy of the 
framework is based on six rows, rather than five, with the last one being the 
Functioning system or the Product perspective. Although Zachman does 
include such a row in the pictorial representation of the framework, he does not 
discuss it as a distinct perspective. Further, Zachman (1987) acknowledges 
that the first three representations are fundamental and the remaining detailed, 
but out-of-context representations are "somewhat less interesting 
"architecturally", since they do not depict the final product in total and are 
more oriented to the actual implementation activities. This could accepted as 
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It is interesting to observe that the framework perspectives could be mapped 
onto the traditional System Development Lifecycle (SDLC), as covered in 
structured system development methods such as the Structured System 
Development Method (SSADM) (Fig. 4.1). Thus the Planner's perspective is 
needed at the stage of Feasibility study, where initial System analysis is carried 
out. The Owner's view is required for defining and evaluating Business System 
Options (BSO) and conducting a conceptual analysis of the selected BSO. The 
System model, developed by the Designer of the system, corresponds to the 
required system logical system model developed at the Design stage of the 
SDLC. The Technology model developed by the Builder covers both the Logical 
Design and the Technical System Option stages in SSADM. And finally, the 
Components for the sub-contractors refer to the Physical design of the system, 





Stage 0: Feasibility 





Stage 2: Business System Options 
Requirements F--- I 
Specification 
I 
Stage 3: Def-mition of Requirements 
Logical Systems Specification 
III 
I 
Stage 4: Technical System Options 
I[ 
Stage 5: Logical Desi 
Physical 
Stage 6: Physical Design 
Design 
Fig. 4.1: The Zachman framework and the traditional SDLC, an SSADM perspective. 
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This close correspondence could be attributed to the fact that the framework 
was developed at a time when structured system development methods were in 
their apogee. Although Zachman does not prescribe any specific method of 
using the framework, the congruity of the framework with the SDLC exemplifies 
how the framework could be applied in the case of system development 
methods. It is also helpful for drawing comparisons with other IA frameworks, 
having similar dimensions, e. g. Olle et al (1988) cited in Stevenson (1995a), 
Everriden (1996), et al. 
The analogy with the SDLC was introduced with the intention to wam users of 
the framework that such an obvious correspondence might wrongly lead to the 
conclusion that the five perspectives are merely a set of hierarchical 
representations, each of which introduces further details to the previous one. 
Conversely, they should be regarded as different architectural views of the same 
product with the level of detail being an independent variable that may vary 
within each of the architectural representation. 
I In shor4 each of the different descriptions has been preparedfor a different reason, 
each stands alone, and each is dfferent from the others, even though all the 
descriptions may pertain to the same object and therefore are inextricably related to 
each other. " (Zachman 1987) 
Such a position enables the use of the framework with other less structured 
system development frameworks such as Dynamic System Development 
Method (DSDM) and Object Orientation. 
The second dimension of the framework, the horizontal one, determining the 
colurrms of the table, is the one that represents the six building blocks of 
systems, namely: Data, Function, Network, People, Time and Motivation. 
Zachman refers to these as the product abstractions and associates them with 
the six question words in English: What How, Where, H17w, When and Why, 
respectively. Lauchlan (1999) clarifies that the columns capture all the 
enterprise's knowledge for the question being asked. As already mentioned 
(Section 2.1.2) some later works describing the framework change the names 
for certain abstractions. For example, Cook (1996) uses the term 'Process' 
instead of Tunction% and Zachman in some of his later works refers to the 
Motivation column as Business Rules' (Zachman 1996a) and mentions new 
representations of the People column, i. e. work flow models and presentation 
architecture, which seem more appropriate for other column, namely the 
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Function one (Zachman 1999). Regardless of this diversity in naming the 
abstractions, all of the above mentioned works adhere to the following 
understandings of the sub-architectures: 
w Data addresses the classes, entities and their characteristics and the 
relationships between them, either from business or system developer's 
point of view. 
Function addresses the business processes (or classes of processes), classes 
of processes, application or computer functions that take place in the 
enterprise and the resources or formats needed to accomplish these. 
0 Network is defined by the nodes and the links between them. These, based 
on the specific perspective, could be seen as major business locations, the 
logistics of these locations, distributed systems functions, system 
architecture (the hardware and system software) or even network 
architecture. 
People are the agents that complete the work. These could be major 
organisation units, roles in terms of human interface, human/ technology 
interface or security identities. 
7Yme stands for the business events that the system responds to, or the 
system event and cycles designed for the processing and control of the 
system. 
m Motivation desczibes the means and the ends, i. e. business objectives, 
criteria, rules and conditions and the corresponding actions. 
The intersection of the abstractions (the columns) and the perspectives (the 
rows) determines the cell content and could utilise a recommended special 
notation and documentation (Table 4.1). For example, cell A1 in the Scope row 
of the Data column addresses the question Uftt? and provides a list of things 
important to the business, classifying these as entities. Similarly, the 
intersection of the Enterprise model row with the Function column, cell B2, 
answers to the How? question and recommends building a Business Process 
model with key components business processes and business resources as 
inputs and outputs. The intersection of the same row with the Network column, 
cell C2, provides the answers to Where? in terms of business location the action 
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takes place and what are the linkages between these locations. The latter 
intersection builds up the Business Logistics model. 
4.1.1.2. Rules of the framework 
Sowa, and Zachman (1992b) discuss seven rules that govern the framework. 
Rule 1: The colurrms have no order. 
All columns are equally important and could be explored in any order. 
Rule 2: Each colurrm. has a simple basic model. 
This model is generic metamodel that is consistently applied in all the cells 
in the column. For example, the Data column employs Entity-Relationship 
Diagrams and assigns different meanings to the core components of this 
model, the entity and the relationship. In doing so, this ensures its 
applicability in different system settings and usability as a communication 
tool and generator of various scenarios by both technical and non-technical 
personnel. This is further benefited by the fact the framework is neutral with 
regards to processes and tools used for producing the descriptions. 
However, it is acknowledged that some of the columns, i. e. Scope, are 
underdeveloped and are in need of established conceptual graphs to present 
a readable graphic notation for logic that is designed for translations to and 
from natural languages (Sowa &- Zachman 1992b). 
Rule 3: The basic model of each colurnn must be unique. 
The uniqueness is a result of applying the common tool to a different 
perspective. 
Rule 4: Each row represents a distinct, unique perspective. 
This was already addressed earlier when describing the perspectives. 
Zachman does not state whether the rows should be addressed in sequential 
manner based on the logical progression of the row numbers. This deficiency 
has been addressed in later studies based on or having similar objectives as 
The Zachman framework (Evernden 1996; Vail 1112002). 
Rule 5: Each cell is unique. 
This could be derived from Rules 3 and 4. The cell as an intersection of rows 
presenting unique perspectives with columns, having unique basic models, 
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is unique, too. This has its downsides as it complicates the application of the 
framework, as it introduces a host of design formalisms. 
Rule 6: The composite or integration of all cell models in one row constitutes a 
complete model from that row's perspective. 
This has been the principle that governs one of the approaches for applying 
the framework, described below. 
Rule 7: The logic is recursive. 
Sowa and Zachman (1992b) state that the framework is recursive in several 
different ways: as a metamodel that could describe itself, or as a description 
of entities and events that comprise of nested sub-components. 
4.1.1.3. Approaches for using the framework 
One of the approaches for employing the framework is to review sequentially 
the perspectives focusing on one of these six aspects only and holding the 
others constant. This enables organisations to aggregate a 'total enterprise 
knowledge'for each question/ artefact (Lauchlan 1999). An alternative approach 
is to focus on one perspective only and define in detail each of the abstractions 
for this perspective. Lauchlan (1999) explains that 
,, it is the points of view which give meaning to the answer, so it is the perspective 
which dictates what kind of information can be gathered in that row. The perspective 
enables the information in the row to become usable knowledge that contributed to 
enteyprise development. " 
The latter approach seems to be the easiest to illustrate with examples 
(Zachman 1987; Cook 1996). 
Lately the notion that the framework could be considered as both a process and 
a product emerges. As a product it stands for the artefacts, such as principles, 
guidelines, standards, designs, etc., in a particular enterprise, and inevitably 
changes over time, driven by changes in technologies and business strategies. 
As a process it has aims to institutionalise the process of disciplined analysis 
and decision making (Zachman 200 1) and keep the artefacts up-to-date. 
However, although evolution of the framework in time was recognised, no 
dimension was added to accommodate these changes. The Time abstraction 
defines the changes in the information, but does not provide for tracldng these 
changes, i. e. it does not infonn on differences in the evolutionary versions. 
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4.1.1.4. Deficiencies of the framework 
Zachman's ISA frainework is a valuable tool for addressing the challenge of 
enterprise (intra-organisational) integration. However, throughout the course of 
this study several deficiencies of the work were revealed in the context of the 
business network application: 
Ambiguity in the labelling of the dimensions and their components - As 
identified earlier (Section 2.1.2) there are is no agreement on how to name 
certain abstractions, Process or Punction, Motivation or Business Rules, 
Control, Time or Behaviour. In different occasions, different labels are used. 
Furthermore, Zachman states that IA is one of the components of EA. If EA 
is a synonym term of ISA, the term Enterprise Information Architecture could 
be deemed as an oxymoron, i. e. Information System Information 
Architecture, or the Information Architecture of an Information System. 
Detailed unambiguous plausible definitions of the terms are needed to avoid 
any misinterpretations. 
No differentiation between functions and processes. -'M U e most conf sing 
are the top level perspectives of Planner and Owner, where the function is 
defined as either a class of business processes or a business process. One 
agrees that any 'business function' such as Marketing, Research & 
Development, Manufacturing, et al., is a set of business processes, but 
there is also the process organisation of these ftinctions, often represented 
with the Value chain (Porter 1985), that is responsible for the delivery of the 
final product/service to the customer. Similarly, at the Owners level, a 
function stands for a business process, which contradicts with the business 
process as a part of a particular business function. At the lower levels, the 
use of the term 'function ' is less obscure, as it indicates with a computer 
function (Builder's level) or language statement (Sub-contractor's level). 
Given this, it could be argued that the attempt to introduce a uniform, 
colurnn-specific meta model has created more confusion in places where 
meta model concepts are the same as business concept. 
Under- or non- presentation of the user perspective. The framework does not 
account for the increased involvement of the user as both a participant in 
the JA development process beneficiary of the IA. This is particularly true in 
cases of small or medium enterprises or in end-user development, where one 
person will play different roles. 
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Ambiguity of the meaning of the `Owner' and potential discrepancy between 
the objective of this perspective, i. e. to build a conceptual model of the 
enterprise and the meaning of the word 'Owner. In cases of medium and 
large organisations the owner of the information could be the Chief 
Executive, or the Information Manager of the enterprise, or the Head of the 
XYZ department, or a project leader for the system development. The 
situation becomes even further complicated, if a user as a participant is 
brought into the picture. 
Intra-organisational focus - Despite its universal nature, it could be argued 
that The Zachman framework treats the enterprise as a single organisation 
with its divisions and departments. As mentioned earlier, the term 
'enterprise' could also stand for a chain of organisations (The Open Group 
2002), or a business network, which reflects the current trend of 
organisations entering in temporal or more stable relationships with other 
organisations for the accomplishment of common objectives'. Zachman 
argues that EA extends beyond organisational boundaries to external 
sources and targets, but does not provide any ftirther detail on this matter. 
Unsubstantiated claims of shifting the focus from stand-alone systems to 
integrated enterprise-wide systems - When the framework was initially 
introduced, it focused on the development of stand-alone systems, rather 
than an integrated set of information systems. With the change of the name 
to Enterprise Architecture, the perception is that the framework overarches 
all the information systems in the enterprise, but no examples are reported 
on how this integration could be achieved, particularly in the case of legacy 
systems. This allegedly is a problem mostly for those familiar with the 
original use of the framework as a tool to facilitate system development. 
Being influenced by the initial system development context they inevitably 
seek to see how, when repositioned later as an enterprise-wide tool for 
information management, the framework could be used to manage the 
integration of legacy systems into an enterprise-wide system. 
I 7be term 'extended enterpriseis not used here as it frequently stands for encompassing 
partners, suppliers and customers, as well as internal business units. 
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Related to the previous point is the issue of (non-)recognition of scalability of 
the architectural framework, i. e. recognising that the Information 
Arcl-iitecture of each business unit within the enterprise hierarchy presents a 
part of a cascade of Information Architectures that should be aligned both 
vertically, with the architecture of the parent unit(s) at the upper hierarchical 
level, and horizontally, with the architectures of the other units within the 
same hierarchical level. 
Insufficient recognition of the role of human component - Although 
Zachman (2001) argues that "Enterprise Architecture is not about how 
computers talk to each other" and could be used for both computer-based 
and non-computer-based systems, the framework is primarily suited for 
computer-based systems, as the lower perspectives levels indicate. More 
over, in discussing the People abstraction the upper perspectives limit the 
breakdown to identifying the agents and the products delivered by them, but 
fail to recognise the role of the particular agent and any relationship 
particulars, including trust. 
Change of the abstractions over time is not addressed sufficiently. - 
Although the evolution of the artefacts produces by the framework was 
acknowledged, the work on the framework as a process was not taken to a 
further level. 
The last two issues evidence of another generic problem with the framework, 
namely, the insufficient level of detail on each abstraction and perspective. 
Evernden (1996) recognises that the set of questions defining the columns in 
Zachman's framework, apply within each column, as well as across colurrms, 
thus providing a further breakdown or classification of the information. 
Another fundamental problem with the Zachman work is the plethora of names 
used to denote his work. The secondary research identified that the terms 
Enterprise Architecture, Enterprise Information Architecture and Information 
Systems Architecture have been used interchangeably to represent the 
Zachman framework, which construe significant definition conflicts. 
Furthermore, it makes it difficult for anyone considering the use of the 
framework without consultancy support to differentiate the concepts and to 
construe application potential. The following sections present details of the 
problem and author's speculations on the reasons behind these 
inconsistencies. 
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IS Architecture or Enterprise Architecture? 
In his paper of 1987 Zachman (1987) introduced a framework for IS 
architecture, that was further developed in 1992 (Sowa & Zachman 1992a; 
1992b). Several years later, without any further structural amendments being 
done, the extended work was renamed to a framework for enterprise 
architecture (Zachman. 1996a, b; 1999; 2001). In some cases Zachman even 
calls it 'Framework for Enterprise Integration and Information Systems 
Architecture'. One explanation for this given by Zachman himself in his later 
publications (Zachman 200 1) is that: 
"the system is the enterprise: Manual system employ pencils, paper, file cabinets. 
Automated systems employ stored programming devices and electronic media" 
A far more perceptive explanation is contained in Cook's statement: 
'Industry has an incredible potential towards buzzwords that are really just slight 
changes to something that has been done before .. Perhaps giving new namesfor 
old techniques gives hope to the beleaguered business community, exhausted from 
trying the previousfad. " Cook(1996) 
Another independently derived justification for the re-labelling of Zachman's 
original framework from a Framework for IS Architecture to Enterprise 
Architecture could be found in the assertions of The Open Group (2002): 
"T'he term "enterprise" in the context of "enterprise architecture" can be used to 
denote both an entire enterprise, encompassing all of its information systems, and a 
specific domain itfithin the enterprise. In both cases, the architecture crosses multiple 
systems, and multiplefunctional groups itfith the enterprise. " 
It is recognised that this is a high-level view of the enterprise as an integrated 
information system and that conceptually it could contradict previous work, 
that is not accounting for the system ffiffiking viewpoint adopted here. One 
such example is the work on Enterprise Architecture conducted by The Open 
Group (2002), named TOGAF2. This architecture is very similar to Zachman's 
Framework. It recognises that the Enterprise Architecture includes several sub- 
architectures, i. e. Business, Data, Application and Technology Architectures. It 
also introduces the Information Systems Architecture that combines the Data 
Architecture and the Application Architecture. Two discrepancies with the 
2 TOGAF - The Open Group Information 
Architecture Framework 
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system view of Zachman's work are identified in the TOGAF framework, 
namely: 
(1) The TOGAF framework is based on the understanding that ISA is a sub- 
architecture of EA, which contradicts the notion supported by Zachman and 
that the framework for EA is identical with the framework for ISA. One 
would assume that the TOGAF definition of ISA is limited to Computer- 
based ISA, which would have been correct if not (2). 
(2) The ISA in the TOGAF includes only the Data Architecture and the 
Application Architecture, but does not include Technology Architecture, 
whilst Zachman's framework supports the Network sub-architecture. 
As outlined above, such differences in the assumptions could be attributed to 
the different ontological approach in defining the different sub-architectures. 
Whilst The Open Group approach is practical, expezience-based bottom up 
approach of integrating different facets of Enterprise architecture, the approach 
taken here is theoretical, top-down one that builds upon previous critically 
assessed empirical and theoretical studies. 
To address this semantic paradox and clarify how the terminology is used 
within the context of this study a proposition is put forward to use the terms 
Enterprise Arcýdtecture and Information System Arcfdtecture interchangeably. 
Zachman (2001) has provided some justification for this already (CE Section 
4.1.1.4). Purther support for this proposition is based upon the following 
viewpoints: 
(a) Any organisation is an information system (Checkland 1999; Millett 1998; 
Senge 1990) 
(b) The context of this study is analogous to the context of the study on 
architecture frameworks conducted by The Open Group (The Open Group 
2002) and hence, here the same definition of the term 'enterprise' could be 
adopted: 
An 'enterprise'is 
Irany collection of organizations that has a common set of goals and/or a single 
bottom line. In that sense, an enterprise could be a government agency, a whole 
corporation, a ditision of a corporation, a single 
department, or a chain of 
geographically distant organizations linked together 
by common ownership. " 
(The Open Group 2002) 
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If the term 'organisation' in (a) is substituted with 'enterprise', the resulting 
statement is that'any enterprise is an information system'. When substituting 
the word Enterprise in the term Enterprise Architecture with Information 
System, it is proved that in organisational context the terms Enterprise 
Architecture and Information System Architecture could be used 
interchangeably. 
Sirnilar arguments, albeit much more complicated, could be used in the case 
where 'enterprise' stands for either an "undertaldng or a new project", or for "a 
business concern" (Merriam-Webster 2003), rather than for a company. 
Given the diversity of views on what I(S)A stands for this proposition is not 
going to be tested empirically. This is to be recommended as an objective for 
future IA studies. The semantic proof will be considered as sufficient for 
arguing the case that the framework for Enterprise Architecture as a 
framework for Information Systems Architecture at internal for the 
organisation level, could be employed as a foundation for a framework for 
Information Systems Architecture for inter-organisational systems, such as 
the proposed here architectural framework for e-business networks. 
re or Ente rise Infonnation Architecture? 
Arguably the most confusing point is the lark of agreement on the use of the 
terms Enterprise architecture (EA) and Enterprise Information arcl-litecture 
(EIA). Many authors, when discussing Zachman's work use these 
interchangeably. Zachman (2001) defines EA as 
, the holistic expression of the enterprise's key strategies, i. e. Business, Information, 
Application and Technology and their impact on businessfunctions and processes". 
In the same paper he further defines the Enterprise Information Architecture as 
a set of models driven by the Enterprise Business Architecture, that describes 
the enterprise's information value chain, models key information flows, 
describes the key artefacts of business events and enables rapid decision 
making and information sharing. Despite this clarification, some authors when 
referring to Zachman's work use 
both the terms Enterprise Architecture and 
Enterprise Information Architecture (See Cook (1996)). 
For the purposes of this research, the framework that Zachman labels as both 
ISA and EA and Cook (1996) in places calls EIA, is being referred to as 
Zachman, s framework. Furthermore, to eliminate any second-order 
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misinterpretations, the sub-architecture that is related to the question How? Is 
called "Punction", as in the original publication, but not "Process", as it has 
been caUed in Cook's work.. 
In summary, despite its deficiencies and numerous reference names, the 
Zachman framework has proved to be a tool for management of enterprise 
integration. With the support of the Zachman Institute for Framework 
Advancement (www-zifaxom through numerous conferences, forums and 
workshops organised world-wide, this tool has gained recognition amongst 
business and IS professionals. However, this critical analysis ascertains that 
despite of its strengths and wide recognition, the Zachman framework could 
not be applied as a tool for integrating business partners in an e-business 
network. Some of its deficiencies have been addressed in follow-up studies, 
such as Evemden's works on IA (1996,2002,2003a), for others solutions could 
be identified in conceptual models, developed in IA-related subject areas 
(Sections 4.2). 
The following sections present a summary of other IA developments and 
theories that address some of the above criticism on the Zachman framework. 
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4.1.2. EVERNDEN'S INFORMATION FRAMEWORKS 
This section reviews three information frameworks introduced by Roger 
Evernden, namely The Information FrameWork (IFV; ) (Evernden 1996), The 
information Model (Workspace International 1997) and The Evemden Eight 
(Evemden 2002) and analyses their deficiencies with the view to establish to 
what extent they could be used as IA for e-business alliances. 
4.1.2.1. The Information FrameWork (Evernden 1996) 
The Information FrameWork (Evernden 1996) was developed by IBM's Banking 
Solution Centre in Dublin in conjunction with more than 5o fmancial 
institutions from all over the world. It provides a comprehensive structure to 
manage information created from diverse processes, applications and systems, 
and accommodates a variety of approaches to information management. 
Evernden (1996) acknowledges that initially the framework was built upon 
Zachman, s IsA pachman 1987) and that the IFW project incorporated a lot of 
experience from other "industry" architectures and models developed by IBM, 
such as the Financial Application Architecture and the Financial Services Data 
Model. He further argues that although the framework outlined in the paper 
was derived from the experience in the Financial Senvices industry, it could be 
applied to manage complex information structures in any industry. 
4.1.2.1.1. Overview of the Framework 
The JFW is made up of the five components (Table 4.2), three of which, row, 
column and cell, were used in Zachman's framework: 
The view is the first of the two new components. The framework incorporates 
three views, namely Organisational, Business and Technical, each of which is 
defined further through a number of columns (the following component). The 
views represent the perspectives of the different groups that are going to use 
the framework and allow for easier definition of industry-wide models. 
Furthermore, as each of the views has a different pace of change, there is a 
choice of strategies on propagating the changes in the remaining views, i. e. 
containment or simultaneous change. 
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The columns present broad categories or abstractions of the subject. There 
are ten columns, grouped into the three views mentioned above. Evernden 
(1996) states that 
"In the JFW the columns represent various ways to represent different types of 
information" 
and justifies the listed set of columns through the analysis of methodologies 
for business and information systems modelling. 
The rows represent the levels of constraint that the information goes 
through. There are three broader levels, ordered by their stability factor, 
namely Decomposition, Composition and Implementation, corresponding to 
the Analysis, Design and Implementation (Physical design) stages of the 
SDLC. Each of the levels could be further subdivided to introduce further 
representations of the subject to satisfy different purposes and objectives. 
These representations could be textual, graphical or pictorial (refer to Table 
4.2 for examples). The ceM are the repositories for the content of a 
particular abstraction defined at a certain level of constraint, i. e. they are 
the intersection between a column and a row. 
s The dimension is the second component that is not present in Zachman's 
work. The taxonomy of six dimensions includes Types of information (the 
rows), Levels of constraints (the columns), Content (the cells), 
Transformation over time, Ownership and Methodology chains, also called 
routemaps (Fig. 4.2). 





Fig, 4.2 : Dimensions of the Information FrameWork (Evernden 1996) 
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The structure diagram of the framework (Table 4.2) accommodates the first 
three dimensions, that define the components of an information architecture, 
but as a two-dimensional model could not present the remaining three 
dimensions. The last three dimensions encompass the further development of 
Zachman's frameworks, determining the IFW as a multi-dimensional 
framework that also reflects 
(1) how the framework changes over a period of time (the fourth dimension), 
i. e. the transition or the transformation from one version to another, 
(2) the levels of owmership of the information, e. g. global, industry, cross- 
enterprise, enterprise, local, or individual level (the fifth dimension) ; 
(3) the use of the individual cells, in terms of generalisation, specification and 
logical sequence, as employed in an individual project and/or methodology 
(the sixth diniension). 
Evernden (1996) argues that these new dimensions are intended to facilitate 
the use of the framework in the most effective manner. 
4.1.2.1.2. Comparison of the IFW with Zachman's framewo 
Evernden (1996, p. 40) compared the IFW with Zachman, s framework for ISA on 
the basis of focus and nature, main processes supported, structure and 
architecture and rules governing the frameworks. Here the order of the criteria 
is redrawn to reflect of the magnitude of the differences. 
Two tables have been developed to present the distinctions in structure and 
architecture. Table 4.3 presents how the IFW accommodates Zachman, s 
abstractions and perspectives and Table 4.4 highlights how the IFW maps onto 
the Zachman framework. It is noticeable that whilst all cells within Zachman's 
framework are accounted for, it is only the Data column where the two 
frameworks considerably overlap. Zachman's Function abstraction has been 
dispersed mostly between the IFW Function and Workflow column, which 
eliminates the confusion created by using the ter-ins 'function' and 'process' 
interchangeably by recOgnising that 
-The function column covers the more static aspects of what is going to be done, 
Whereas the workflow column covers the behavioural aspects of when it tall be done 
and how it will be done... A function is relatively statiq is found vertically throughout 
the structure of the organisation, is not time dependent, and is often related to the 
organisation structure and strategies; a workflow is dynamic, is found horizontally 
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across the structure of the organisation, has a start, a middle and an end, and is 
related to people and their roles within the organisation. " Evemden (1996) 
Purther structural distinctions in the frameworks include the inclusion of two 
new columns in the IFW, i. e. Skills and Solutions that are not explicitly covered 
in Zachman's framework. The Skills column informs the users of the level of 
competency, experience and training in the organisation and is often 
considered in conjunction with the Solution column, when determining the 
applicability of a solution at certain level. The Solutions column includes 
products, services and support solutions that the business provides to its 
customers or would like to reuse internally in the strive for reduced delivery 
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Data Function Network People Time Motivation 
entity function node agent time ends 
relationship argument link work cycle means 
Scope List of things List of processes List of locations List of List of events List of business important to the the business in which the organizations/ significant to the goals/strategy business performs business agents important business 
operates to the business 
Planner 




busmesýS major business 
goal / cri 
business 
Enterprise e. g. e. g. process flow e. g. logistics e. g. organization e. g. master e. g. business plan 
model entity/ relationsh diagram network chart schedule ip diagram 
Owner entity = 
business function node = business 'agent- ends = business entity business process location organisation t) . me - business objective 
relationship argument link = business 
unit event 
means - business business business linkage work = work cycle = business strategN, constraint re%O111-ce product c) cle ID 
D, 
_1 
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e dabs, mikedel e. . date How aa Ai. ttihute. ] ' System . g. g e. g. piecessing - --e-. g-. knew! - 6 
model 
diagram system interface structure architecture 
architecture architecture 
function = 
entity = data application node agent role time system 
Designer entity function information work event ends = criterion 
relationship argument - user system 
function deliverable Cycle processing nleans - action data view link = line cvcle 
relationýolý (JD haract--'__'ý C 'UN (j) 
Technolog e. g. data design e. g. structure chart e. g. system e. g. e. g. controF_ e. g. knowledge 
y model 
architecture human/technolog structure design 
y interface 
entity function node = hardware 
Builder segment/roxv computer / System agent = role vilds (olidition 
relationship ý 
function I soffikare work - 
time execute means - a(tion 






corripon (ý) (ý) 
Componen e. g. data e. g. program e. g. network e. g. security e. g. timing e. g. knowledge 
definition architecture architecture definition definition ts description 
Sub- function node = address agent identity ends - 
(ontractor entity = 
field language link = protocol work tinie interrupt subcondition 
entitv - addi-cs's 
statement transaction CN, cle = Ina(hine inearis stcl, 
argume c), 11, 
control bI 
OW 
Functionin e. g. data e. g. 










coding. Network Column 
Data column Platform column 
-Function column 
Table 4A The Information 
FrameWork coverage of the Zachman framework 
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The row components of the two frameworks form another basis for comparison. 
As Evernden (1996) states, "rede . 
flnition of the Zachman levels by IFW is subtle 
rather than radical7. Similarities eidst for the first two rows where Zachman's 
Planner's perspective to a great extent overlaps with the IFW Deconstruction 
level (with the exception of the Network and Platform colurrms), and Zachman's 
Owner's perspective is included in the IFW Generic Template row from the 
Composition level. At the IFW Operational bound in the Implementation level it 
is only the Business view and partially the Platform information that are barely 
covered in Zachman's framework. Furthermore, the IFW Domain concepts row 
used for classifying the information within a given colurnn has no 
corresponding perspective in Zachman's framework. 
Comparison between the two frameworks could be drawn on the basis of the 
rules that govem the framework. In Zachman's framework the first rule is that 
the order in which the columns are listed is of no importance. Contrariwise, in 
the IFW there is a deliberate order in the views and columns, which is intended 
to act as a stability factor. However, there is also some fieNibility to 
accommodate individual work preferences, as the order in which the colurrins 
and cells are used in a particular project could be designed by the users. The 
two models further differ on the basis of e2dstence of basic models that support 
each colurrm. Whilst Zachman advocates the use of such models, the IFW 
purposefully avoids such a generalisation, which again contributes to 
consistent terminology and fle2dbility in individual applications. Both 
frameworks agree on the on the uniqueness of the colurrins, rows and cells and 
the recursive logic of the frameworks, as specified by Sowa and Zachman 
(1992a). 
Evernden (1996) uses two other criteria for comparing the IFW with Zachman's 
framework, i. e. the Focus and nature and the Main processes supported by the 
models. As his work is based on Zachman's earlier version of the framework, it 
could be argued that these are no longer applicable. The differentiation after re- 
positioning Zachman's framework as an enterprise integration framework is 
presented in Table 4.5. 
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Focus & nature 5 Information @ Systems 0 Enterprise information or Systems 
Main a domain models and reusable a Stand-alone system a Enterprise models, reusable deliverables information components enterprise components or a stand- 
alone system 
Analogy wth a city planning and urbanism 0 building architecture 8 building architecture 
Main processes a Information management 0 System development Enterprise management, incl. 
supported information management 
Analysis & a multiple methodologies, a domain models, domain models, architectures, 
Integration of domain models, architectures, architectures, work work practices 
work practices practices 
Types of N Processes that create or use a Processes that create Processes that create or use 
processes information (since most or use information information 
processes have information 
inputs and outputs, IFW can 
be used in many situations) 
Table 4.5: Comparison of the Information FrameWork and the Zachman framework 
(based on Evemden (1996)). 
4.1.2.1.3. Deficiencies of the Information FrameWork 
The IFW is a descendant of the Zachman framework and as such has 
addressed many of the deficiencies listed in Section 4.1.1.4. It is a much 
younger theoretical construct and has not had the marketing and consultancy 
support of an organisation such as ZIFA. Any criticism to the tool could be 
made only on the basis of publications of its author and case study material 
provided by IFW adopters. These factors Emit the evidential material for the 
critical evaluation of the work and result in a more restricted set of deficiencies. 
These in the context of IA for e-business networks are as follows: 
Scope of application: As Evernden (1996) argues, the IFW has provided 
industry-wide models for analysis, design and development, and shown how 
to align business and information systems analysis and modelling 
techniques in support of application development and business process re- 
engineering. It has also 
,, defined a set of road maps that combine the best elements from diverse 
methodologies into a project-based methodology chain" (Evernden 1996). 
Although this framework has a wider focus than its predecessor, i. e. it could 
be used to manage complex information structures in an industry, rather 
than only in one organisation, it is not clear whether and how it could be 
applied in the analysis and development of information architecture for e- 
business networks. 
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9 Limitations of the descriptions of the work: One of these limitations refers to 
the Ownership dimension, which, as described, is only partially reflecting 
the comple2dty of responsibilities of the actors in the information Efecycle. 
Similarly, without consultancy support it could not be established whether 
the Generic Template row accommodates for the different presentation 
formats and styles that could exist for each of the levels of constraints, e. g. 
textual, pictorial, audio-visual etc. 
Despite these deficiencies, the Information FrameWork is a better match for the 
IA needs of e-business alliances (Table 2.14), as it is process-based, focused on 
information management, rather than on system development, and its 
deliverable is a set of integrated systems. 
4.1.2.2. The Evolution of the Information Framework 
Evernden has continued his work on information architectures and over the 
last years he has reported on the development of two other frameworks, the 
Information Model (WorkSpace International 1999) and The Evernden Eight 
(Evernden 2002). The analysis of the potential role of these models as 
information architecture for e-business networks follows the description of the 
models. 
4.1.2.2.1. The Information Model 
The information Model (tIM) (WorkSpace International 1999), a classification 
model of management concepts that provided a comprehensive list of nearly 
5000 domain concepts and classifications for these concepts, i. e. a concept 
, knowledge-tree'. 
The tIM structure has two key dimensions: 
(1) Types of Information 
(2) Levels of Understanding. 
In terms of the first dimension, tIM introduces a structure very similar to this of 
the IFW. It distinguishes management, business and technical perspectives of 
the infonnation and defines a set of categories within each of them (Table 4.6). 
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Management categories Business categories Technical categories 
" Organisation Structures 0 Business Data a Application Interfaces 
" Organisation Strategies M Project Templates 0 Networks 
" Skills 0 Product Templates 0 System Platforms 
. Process Templates. 
Table 4.6.: Initial set of categories in the tIM (WorkSpace International 1999) 
N. B. This list has been expanded further in the 2002 version of the model. 
The second dimension, Levels of Constraints, is decomposed to the levels: 
" Definitional Information 
" Representational Information 
" Interpretational Information 
" View Information. 
The tIM introduced some alternative names for sections of the model, e. g. 
8 Structure - Process 
Strategy - Purpose or Motivation 
Skills - People, 
thus bridging the terminology gap between Zachman's framework and the IFW. 
However, accommodating such flexibility in the labels for the areas that the 
model covers, is a double-edged sword that in some cases could lead to 
confusion over the meaning of the label. 
It is easily noticeable that the IFW and the OM differ predominantly in the way 
the components are labelled. In terms of Dimension I: Types of Information the 
tIM category Product MWAM 
Templates corresponds to 
the Solution column in the 
IFW and category Process 
Templates matches the 
Workflow column. The 
project Templates (Fig. 4.3) is 
the only tIM component that 
does not have a 100% 
match. Everriden 
(Workspace International 
1999) argues that it 
describes using information 
models to define strategies, 
7, *:, 7t of lrce 
n lion 
jo 
-A ... WtId 10)" 
. 
"Iedar 
-Ut. 4il be Cut t. bu sit less 
Define Infullnwion Teclinotogy Sit ategy 
Develop Busitrems Agility 
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Develop Intellectual Asset SO ategy 
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Develop knowledge Managerrient 
nevelop Monaormenil Infof motion 
D"clop Performance Support 
Develop Software Applicidirins 
Develop Sto alegies 
Intelp the 11)(Orrnulion Systerris 
Fig. 4.3: Project templates in the Information Model 
(http. -Ilwwtv. 4thresoiirce. comltimdemoltimdei7io ind ex. htm 
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defines business requirements, or analyses business processes. 
Correspondingly, the only column in the IFW that has not had a match in the 
tIM is the Function column that incorporates direction, market and resource 
management, business operations, et al. It could be argued that the Project 
Template component in UM corresponds to the Function column in the IFW, as 
both columns address similar information needs and information categories. 
With regards to Dimension 2: Levels of Constraints, close examination of the two 
frameworks confirms that the Definitional information in the tIM corresponds 
to the Deconstructional level in the IFW, the Representational information to 
the Composition level and the Interpretational Information to the 
implementational level. The fourth level of constraint in the tIM, the View 
information, does not have a analogous level in the IFW. Evernden defines this 
level as including subsets of the previous three levels that identify the needs 
and perspectives of particular people or groups. Analysis of its connotation 
confirms its similarity with the Ownership dimension in the IFW. 
Evemden argues that 
"An important step in defining an information arctlitecture that meets your specific 
needs is to select the dimensions that are relevant and that can be managed effectively 
by your organisation. " 
(WorkSpace Intemational 1999) 
Albeit UM lists only two dimensions WorkSpace have identified six such 
dimensions: 
1. Types of information 
2. Levels of understanding 
3. Representations 
4. Transitions over time 
5. Tacit/Explicit 
6. Processes of using information. 
The number of dimensions is the same as this in the IFW, however, only three 
of the above dimensions have their counterparts in the IFW (Table 4.7) 
In the new dimensions, Levels of understanding addresses the way people 
understand information, i. e. bY recognising words and language and the 
meaning they convey, by applying mental models and theories that represent 
any relationships between the components, and by applying their knowledge 
and experience in practice. The Representations dimension addresses the 
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deficiency of the IFW discussed earlier, by acknowledging that same 
information could be represented in different ways and that in different context 
some representations are more appropriate than others. Finally, the 
Tacit/explicit dimension is introduced to facihtate the recognition that 
information and knowledge could exist in tacit, as weR as in explicit form. 
4.1.2.2.2. The Evemden Eight 
The next evolutionary transformation of the Information FrameWork is The 
Evernden Eight (Evernden 2002). This multi-dimensional model of information 
architecture is based upon eight dimensions, each of which is represented by 
an wds on the diagram illustrating the model, each of which is presented as an 
wds on the graphical illustration of the model (Fig. 4.4): 
Dimension 1: Types of information covers conceptual categories that help 
in understanding and using information more effectively. Business 
processes, customers, strategy and purpose, places and locations, etc. are 
some examples of types of information. 
Dimension 2: Levels of understanding stands for the variety of techniques 
used to gain understanding or finding meaning in information, i. e. 
definitions, models or theories and the interpretation and use of information 
in practice. 
Dimension 3: Types of representation stands for the different formats 
and styles used for presenting formal/informal information and cover how 
easy it is to use and understand it. Examples include printed documents, 
hierarchy diagrams, pie chart, e-mail messages, etc. 
Dimension 4: Levels of transition allows for distinguishing the changes 
that information undergoes over a period of time and using this 
understanding to extract better value from information by using the most 
relevant and most up-to-date information. Version releases, stages of 
capability or growth and present or historical information are some 
examples here. 
Dimension 5: Types of knowledge recognises the different types of 
knowledge, namely explicit/tacit and conscious/unconscious and provides 
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s Dimension 6: Levels of responsibility is related to the way an actor 
interacts with information, i. e. whether the actor is managing, controlling, 
wasting, etc. information. Explicit recognition of this relationships is critical 
for gaining most value from the information. 
Dimension 7: Types of processes refers to the stages if the information 
lifecycle that information goes through, i. e. create, update, distribute, 
analyse, specify, define, own, control, enhance. Ihese are essential for the 
development of information value chains. 
Dimension 8: Meta levels takes account of the language and grammar needed 
for describing and structuring information and managing information about 
information, e. g. corporate information, business model, information model, 
repository model et al. 
As it was established in an interview with Roger Evernden conducted in August 
1997, the idea to associate the domain concepts with meta levels was around 
even before the emergence of the Information Model. 
,, One way of thinking of these domain concepts is that they are a little bit like meta 
constructs: the basic meta concepts which are used to structure all the information in 
theframework, that could actually take all of the concepts across all of the difference 
columns and you could turn it into a meta model. " Evemden in Bobeva (1998) 
4.1.2.3. Summary of Evernden's work 
Evemden's work on IA has evolved over the last decade and is gaining 
recognition through his consultancy establishment, the 4ffi Resource, and 
further publications (Evemden &- Evernden 2003a, 2003b). However, being a 
fairly young member of the family of IA works, it has yet not gained the 
popularity of its antecedent, the Zachman framework, neither has been 
subjected by third parties to a systematic empirical evaluation. This study 
has 
provided a critical evaluation of the work based on Evemden's publications, an 
interview with him and case study material posted on the 4th Resource web site 
65MM. 'qth source. com). A comparison of Evernden's work 
based on the above 
. 4th Se 
sources (Table 4.7) evidences that The Evernden 
Eight is the most complete of 
the three architectural frameworks. It also indicates that, same as with 
Zachman, s work, terminology could present a problem to a person who is 
farniliar with the previous work, as most of the original labels of the dimensions 
have been preserved, whilst the their connotation has changed. 
Information Architecture for Business Networks Cii 1 i\ ('uni nptuuuil \iiilvis 
The IFW (Evemden 1996) 
1. Types of information 
2. Levels of constraint 
WorkSpace Intemational 




4, Transformation over time 4. 
The Evemden Eight 
8. Meta levels 
(as IaMer calegoriesl types) 
1. Týpes of infonnation 
(more detailed categories) 
Levels of understanding 2. Levels of understanding 
Representations 3. Types of representation 
Transitions over time 4. Levels of transition 
5. Ownership (could be one of the levels of 
responsibility /Dimension 61) 
6. Levels of responsibility 
5. Tacit/explicit 5. Types of knowledge 
6. Methodology chain 6. Processes of using 7. Types of processes 
infon-nation 
8. Meta levels 
Table 4.7: Information Architecture dimensions in Evernden's works (Based on Everriden 
(1996), WorkSpace International (1999) and Evernden (2002)). 
Similarly to the Zachman' ISA, Evemden's earlier works for information 
architecture do not fully support inter-organ'sational electronic integration and 
inter-organisational information systems. It is the intention of this work to 
extend the above models on the basis of the Everriden Eight to address the 
requirements of e- business networks. 
4.1.3. EVALUATION OF THE EXTENT TO WHICH EXISTING 
INFOR. MATION ARCHITECTURES MEET &BUSINESS 
REQUIREMENTS 
Sections 4.1.1 and 4.1.2 introduced the works of Zachman and Evernden a., 
the most influential and sophisticated developments in the field Of I(S)A. 
Architectural perspectives and principles of these analYtical tools were 
discussed and compared in the search of similarities and distinctions. 
This section introduces a mapping document (Table 4.8) to establish the extent 
to which the state of IA art, (Sections 2.1.2,4.1.1 and 4.1.2), provides for the 
management information characteristics outlined by Periasamy & Feeny (1997) 
(Table 1.4) and supports the information needs of e-business alliances, as 
identified in Section 2.3 (Table 2.14). 
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Table 4.8. Addressing the requirements for e-business IA. (1 of 2) 
The IA needs to enable the 
provision of informati 
Zachman's waii, lis Evernden's Other Advanced IA 
(as in Table 2.8) 
Business alliance characteristics 
Structural characteristics 
(as in Table 2.12) 






Participant 'hard' characteristics V/ V/ Organisation/ structure 
Values of the participant v/ (if documented 
in Strategy) 
Business rationale 
Competencies V/ V/ People 
Relationship characteristics 
(as in Table 2.14) 1 
v/ (through Levels 
nf PPQ, 
Business information characteristics: 
Information on product/servicc V/ Data 
Management Information: 















Overall emphasis V/ 
bocation / placeholders of the 
information 
V/ 
ownership of the information V/ Pcople 




Control /Access /Inf. visibility V/ Control & behaviour 
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Table 4.8. Addressing the requirements for e-business IA. (continued) (2 of 2) 
The IA needs to enable the 
provision of information on: 
[-Zachman's 
works Evernden's works Framework 
component 
Technical characteristics 
Application (as in Table 2.14) V/ V/ Application 
Operator of the platform VI/ I/ People 
Technical link VI/ V/ Technology 
Protocols V/ V/ Systems Interface 
Basis for the intra-org. integration V/ V/ Systems Interface 
Basis for the inter-org. integration V/ S\stems Interface 
Swridard type 
The 1A needs to adhere to the following rules: Supported in 




To focus on the description and analysis of business situations and less on the 
management of technology 
Zochmý, n's ýuj(j 
To provide for a relationship, rather than functional approach. No evidence 
To be modular to allow reconfiguring and adapting according to the changes in 
the environment. 
All 
To allow information to be distributed within the alliance with regards to space, 
time and functions. 
All 
To allow managing information and switching of partners with minimum cost an(i 
risk implications. 
No evidence 
Security tags to placcholders of the information, rather than to content, to allow 
continuous update and immediate access. 
No 
Based on this analysis it is apparent that currently few lAs support softer 
aspects of information, such as values, culture, ownership, and behaviour. 
These are inherent in system characteristics as interaction, interdependence 
and integration, as recognised by system studies. In search of further 
clarification on how such softer features should be represented in lAs for e- 
business alliances, relevant works in system thinking and system dynamics are 
discussed in the following section. Other conceptually related studies from the 
field of software Engineering and business network analysis are also briefly 
reviewed there. These are going to be preceded by a more 'hard-oriented" view of 
IA, i. e. the one introduced in the field of website design. 
The above observations lead to two propositions reflecting the need for softer 
components in IAs, which were subsequently discussed with the participants in 
the primary research: 
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Pl: In a networked environment the data needs to carry some contextual tags 
(based on the role of the information user), e. g. ethical and organisational 
issues, to inforrn the user of the physical and situational context. 
P2: IA needs to cater for information behaviour (events, transformation, next 
stage, current/up-to-date). 
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4.2.. OTHER RESEARCH WORKS RELEVANT TO 
INFORMATION ARCHITECTURE 
"It will be a challenge for many IT organisations to service this need 
as it requires mastery of disciplines outside the compass of most IT 
professionals. " 
Benjamin and Blunt (1992) 
This section references works in several disparate research areas that introduce 
concepts, features, problems and principles related to information and its use. 
It is envisaged that with the IS being a multi-disciplinary area, new views and 
ideas could come from other IS research areas such as web design, systems 
thinking and virtual team management, would instil fresh ideas to help the 
farther development of IA knowledge to allow to inform the gap illustrated in 
Table 4.8 between what is required for IA for business networks and what is 
currently provided by the IA reviewed. It is not the objective of this study to 
provide in-depth introduction to the theories and models used as a basis for the 
proposed IA for e-bUsiness networks, but to discuss how they could be related 
to IA. Nonetheless, tables and figures are included to highlight the essence of 
these works. This familiarisation with the related works is considered to be an 
important factor for understanding of the grounds for the expansions of IA 
framework suggested in Chapter 5. 
4.2.1. IA MODELS INFLUENCED FROM THE VVEB DESIGN SCHOOL 
At the American Society for Information Science (ASIS) Summit on Defining 
Information Architecture in 2000 several models of information architecture 
were presented, of which two are of 
particular interest to this research, 
these are the model proposed by 
Louis Rosenfeld , president of Argus 
Associates, and this developed by 
Denn and Maglaughlin (Denn & 
Maglaughlin 2000). 
Louis Rosenfeld's model (Fig. 4.5) 







Fig. 4.5: Louis Rosenfeld's model of 
Information Architecture (Denn & 
Maglaughlin 2000) 
1D... I- 
Information Architecture for Business Networks Ch 4: IA Conceptual Analysis 
as the intersection of three major perspectives, namely the content and 
applications included in the architecture, the users who will be using the 
architecture and the context (including business goals, politics, culture, etc. ) in 
which the architecture exists. 
Denn and Maglaughlin used this model as a starting point for an IA model- 
building exercise seeking the views of the 300 participants in the ASIS'2000 
summit to produce a single model of information architecture that .1 would be 
simple enough to be easily understandable yet complete" (Denn & Maglaughlin 
2000). The outcome of the exercise, validated with participants in the event, 
was the Information Architecture model vO. 01 (IAMvOO 1) (Fig. 4.6). 
Technology Information Standards 
(Knowledge) 
13SL UES16-i 
IA Goals A Goals 
A AD(, 
JSPi !. U1',. 
Information Users 
Architect 




Policies ioalal Disciplines 
II 
Fig. 4.6: Information Architecture model vO. 01 (Derm & Maglaughlin 2000) 
The lAMvOO1 is a two dimensional model, where the horizontal axis represents 
the people involved in information architecture, with the users on the left and 
the people involved in building and managing the architecture, the information 
architects, on the right. Two larger groups of users are identified, i. e. the client 
for whom an inforination architecture is developed, and the end users of that 
architecture. 
The vertical axis represents the different types of information, with data (raw 
information) at the bottom and knowledge at the top. 
Further, the quadrants within the model represent the kinds of operations that 
the people perform on the information, i. e. Create, Analyse, Design and Use, 
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each of which is decomposed into several sample activities. At the side of each 
quadrant, but not related to the content of this particular quadrant only, are 
the facets of the context of the architecture, namely technology, standards, 
policies and disciplines. These are recognised to influence the architecture 
process, but indirectly. 
A distinctive feature of this work is the inclusion of the goals of the completed 
architecture. These are pictured in the centre of the model, at the intersection 
of the vertical and the horizontal axes. 
4.2.1.1. Web design models and Information Architectures from the 
Engineering school 
The IA architecture models developed in the Engineering school (Section 2.1.2) 
and the Web Design school (Section 4.2.1) are relatively similar. One could 
immediately recognise the overlap of the data and technology components. As 
there is no discussion of what the Technology component includes, it could be 
assumed that there is an agreement in the coverage of this dimension. 
With regards to the Data component, the two schools introduce some 
variations. For example, the Data abstraction in most of the models in the first 
school, including Zachman's works and the IFW (Evemden 1996), does not 
differentiate between data, information and knowledge. In the latest work of 
Everriden, The Everriden Eight, the Knowledge dimension appears, although 
still the relationship between 
data, information and knowledge is not clearly 
presented. A point to note 
in the IAMvOO1 is that knowledge is described as 
structured information (only), which presumably 
insinuates that the structure 
imposed on the data reflects the experience and expertise of the information 
architect who created it. 
It is difficult to ascertain what is the equivalent to the quadrants in the 
LAMvO0l. Immediately one could think of the Function abstraction in 
Zachman's Framework, and this would have been true if only this abstraction 
were not representing the 
business processes. The more appropriate match 
seems to be the Perspectives 
dimension. Hereby the following correspondences 
are observed: 
The Create quadrant that includes the Own, Edit and Manage activities 
corresponds to the Planner's perspective and 
in certain cases to the Owner's 
dimension. 
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The Analyse quadrant with core activities being Model, Classify and 
Evaluate, is analogous to the Owner's perspective where a high-level 
information model is created. 
The Design quadrant with the Implement, Structure and Tag/Index 
activities is corresponding to the Designer's perspective and to the Builder's 
perspective. 
As Zachman's Framework does not incorporate User's perspective, the Use and 
Create quadrants are not fully represented in the above listed perspectives. 
The IFW (Evernden 1996) presents a better equivalent to the IAMvOO1 
quadrants in the face of the Workflow column. Similarly, the Responsibility and 
Type of process dimensions in The Evernden Eight offers true correspondence 
to the quadrants. 
The Users component in IAMvOO1 is not explicitly identified in the any of the 
architectures from the Engineering school, although it could be assumed that it 
is partially covered by the People sub-architecture. The Information Architect 
component in the IAMvOO 1 is covered both by the People abstraction and the 
Perspectives dimension in Zachman's Framework and in the Structure column 
in the IFW (Evemden 1996). 
Three context facets in the IAMvOO1, Policies, Disciplines and Standards, are 
segregated in lesser extent in the works from the Engineering school. It could 
be argues that they are partially represented in the Strategy and Interface 
column in the IFW. However, they do not have a corresponding component in 
Zachman's Framework, not even in its Motivation abstraction. 
Denn and Maglaughlin. (2000) acknowledge further deficiencies of their work: 
"we believe that we needed more than one model of information architecture or a 
model with multiple dimensions, depending on the perspective from which you are 
approaching it. " 
They recognise some of these perspectives as being: 
s The presentations of IA (what an IA looks like) 
a Processes for building an IA 
" Relationships among stakeholders involved in IA 
" Place in overall system 
design 
" Staff positions contributing to IA development, use and management. 
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The first two have already been introduced in Evemden's works in the form of 
the Types of representation and Methodology chains, respectively. These and 
the rest of the perspectives proposed in the web-version of IA are going to be 
considered when designing the IA for e-business networks (Chapter 5). 
4.2.2. U AND SYSTEMS THINKING 
Systems view has been adopted by writers and researchers in ecology, 
anthropology and organisation and management theory, e. g. Kenneth Boulding, 
Herbert Simon, Stafford Beer, TaIscott Parsons, James Miller, Russell Ackoff, 
Peter Checkland et al. The common thread in their studies is the holistic 
perspective that allows them to build upon the diverse knowledge from relevant 
disciplines and apply this knowledge when conducting analysis. In the field of 
management studies, this translates into viewing an organisation as a living 
organism, rather than as a mechanistic model. It is recognised that a Systems 
stand implies subjectivist views, which are contradictory to the epistemological 
foundations of post-positivism. This study, however, does elude its post- 
positivist views, but refers to the Systems Theory fundamental models in search 
of an inspiration for new ideas for a more comprehensive way of structuring the 
softer information needed in strategic alliances. 
In the 1940's Ludwig von Bertalanffy proposed General System Theory (GST). 
-Its subject matter is formulation ofprinciples that are validfor "system" in general, 
whatever the nature of the component elements and the relations or : forces" between 
them" von Bertalanffy (1968) 
Emery (1981) argues that Von Bertalanfly's search for dynamic principles that 
are common to all kinds of systems, living and mechanistic, has been preceded 
by Koehler's work on open and closed systems and by Angyal's work on the 
holistic principles and concepts of systems. Kast and Rosenzweig (1972) 
identify references arguing that the philosophical roots of the General Systems 
Theory go back even further, to the systematic thoughts of the German 
philosopher Hegel (1770-1831). Similarly, Checkland (1999) traces this back to 
holistic thinkers such as Aristotle and Marx. 
There is an on-going dispute on conceptualising; systems thinking, Systems 
Theory and General Systems Theory, emphasising; on the ontological and 
epistemological differences in the views of their proponents. Provost (2003) 
P. - 1-Zl 
Information Architecture for Business Networks Ch 4: IA Conceptual Analysis 
defines Systems Theory as a deductive principle of mathematics and with 
regards to the General System Theory, he quotes Mesarovic explaining that: 
"General System Meory uses the weakest mathematical structure which is 
compatible with the intuitive meaning of the concept. " 
Checkland (1999) recognises that the problem with GST is that it pays for its 
generality with lack of content and argues that although the project of the 
development of a mathematically expressed general theory of systems has failed 
in its application, the development and use of systems ideas has flourished. 
Emery (1981) established some of the reasons for the wide-spread adoption of 
General Systems models being the "apparent detertninateness" they provide to 
natural and social scientists. GST adoption in other fields of science has been 
driven by similar motives. 
As outlined earlier, System Thinking and System Practice do not form the core 
of this thesis; hence, only relevant parts of three prominent works in the 
Systems studies field are briefiy reviewed below in search of theoretical basis for 
any proposals for new perspectives and abstractions in information 
architectures. These are root definitions and the CATWOE activity model in 
Checkland's Soft Systems Methodology (SSM), Beer's Viable System Model 
(VSM) and Forrester's systems Dynamics Model (SDM). It is deemed that the 
way they have mastered to classify, explain and graphically present complex 
system issues that have sustained the test of the time are beneficial for any 
further developments in Information Architecture. It is not the purpose of this 
study to present an in 
depth analysis of these complex theories, rather than to 
higWight key points that confurn the need of certain architectural components 
in information architectures. 
4.2.2.1. The root definitions in SSM (Checkland & Scholes 1999) 
The root definitions are sentences describing in depth transformation that takes 
place in systems. Checkland 
(1976, in Checkland & Scholes 1999) suggests 
that well formulated root definitions should be structured around the six core 
characteristics of the 
human activity system, i. e. the CATWOE elements (Fig. 
4.7). He further argues that a root definition built in such manner will be rich 
enough to form the 
basis of a conceptual model of the system. 
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"C (Client) - The victims or beneficiaries of T; 
"A (Actor) - Those who would do T; 
"T Crr-ansformation) - the conversion of input to output 
(To do X by Y to achieve Z, meeting Efficacy, Efficiency and Effectiveness criteria); 
"W (Weltanschauung) - The world view which makes this T meaningful in context; 
"0 (Owners) - Those who could stop T; 
"E (environmental constraints) - elements outside the system which it takes as given 
Fig. 4.7: The CATWOE mnemonic (Checkland & Scholes 1999) 
The enterprise and the business network are driven by the human activity 
system, which is a fact recognised in one of the fundamental works on 
Information Systems Architecture (Sowa & Zachman 1992a). The information 
used in these systems undergoes transformation, some of which might not be 
recorded explicitly, but could be done verbally (rýrticularly true for non- 
computer-based information systems). The Information Architectures developed 
for business systems facilitated by electronic communications are already 
taking into account the specifics of the technological infrastructure, to the 
extent that these have been unanimously agreed. There are no disputes on 
whether Technology is a part of the infrastructure and context or of the 
architecture of the information itself, However, the reviewed IA works do not 
inform as well of the softer factors in information infrastructure. Furthermore, 
they onut to recognise that when replacing verbal communications with 
electronic communications much of the information context (also a substantial 
part of the information that is exchanged) is lost. 
Herewith it is argued that information architectures for electronically mediated 
business systems should inform of contextual information such as the core 
components of the human activity system. It is noticeable that the information 
architectures reviewed earlier already underpin only three of the six CATWOE 
elements of Soft Systems. Thus, 
vA (Actor) is represented in the People abstraction ; 
T (Transformation) is grounded in the dimension Levels of Transition/ 
Transformation and also Partially covered by the Function, business 
process abstractions in the dimension Types of Information; 
E (Environmental constraints) is the most difficult system characteristic to 
map, for as identified earlier, the environment could involve technology, i. e. 
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be represented by the widely recognised Hardware, Software and 
Communications abstractions, as well as not so popular abstractions such 
as Policies, Standards, Business objectives and Organisation/ structure. 
The rest of the components, i. e. the C (Client), W (Weltanschauung) and 
0 (Owner), do not have architectural foundations even in the Advanced 
Information Architectures. Being aware of the larger picture is something that 
is particularly important in distributed environments, where actors should not 
only be skilful to perform their imminent tasks, but should also be able to make 
informed judgements on the information they use and the quality of their work. 
To accomplish this successfully they would need access to further contextual 
information as the one currently provided on technology and organisational 
strategy and structure lacks to address aspects such as ownership and 
previous experiences (as a reflection of the worldviews). This is one of the major 
differences with Zachman's work that implies tight specialisation and argues 
that actors at the lower organisational levels do not need to be aware of the 
larger picture. 
Amongst the rest of the architectural works discussed in this chapter, the 
La, Mvool provides the CATWOE C (Client) element in its component Clients. 
However, it is not as clear whether or how it supports the W (Weltanschauung) 
and 0 (Owner), although it could be argued that the Information (Knowledge) 
end of the Information continuum informs the W (Weltanschauung). 
The Evernden Eight architectural model, however, fully supports the W 
(Weltanschauung) element through its dimensions Levels of understanding and 
Types of Knowledge. Similarly, the 0 (Owner) has its architectural foundation in 
the Levels of Responsibility dimension. 
Checkland (1999) further suggests that a model of a system should include not 
only the necessary activities, but also the processes of monitoring and control 
that strive to ensure that the system could survive in a changing environment. 
This extended view of system's processes is not recognised in neither of the 
architectures reviewed earlier. 7be closest notion is the contextual information 
on Policies, Standards and Disciplines, suggested by the IAMvOO 1. The 
understanding in this study is that an information architecture as the 
foundation for managing information has to accommodate monitoring and 
control and this new component has to be related to the abstractions in the 
Business view, if not being a separate abstraction in that view. 
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4.2.2.2. Beees Viable System Model (VSM) 
The Viable Systems Model (VSM), developed by Stafford Beer, is a 
comprehensive theoretical model defining the organisational prerequisites for 
the viability of systems. The model identifies that any organism or organisation 
that is "capable of maintaining its identity independently of other such organisms 
within a shared environment' (Beer 1984) needs to possess five functions which 
he calls System One to System Five (Fig. 4.8). Beer has also developed a set of 
principles and laws describing how the systems interact with each other and 
with the environment and guarding against vulnerability. 
The VSM has been widely recognised as a conceptual model applicable to 
information systems design and management (Espejo 1989; Jackson 1988; 
Freed 1996). Similarly to other models (Galbreith (1973) cited in Jackson 1988) 
it recognises that each organisation is an information-processing system, not 
just having one (Freed 1996). 
System One (Produce) consists Of various viable autonomous parts of an 
Organisation and produces the viable System of which it is part. 
"in a recursive orgardsational structure, any viable system contains, and is 
contained in, a viable system. "Recursive System Theorem (Beer 1984) 
=> System Two (Anti-oscillatory) is about co-ordination. It is necessary to ensure 
the integrity of the components of System I via information and comrnunication. 
System Three anside and now) is a control function establishing overan stability 
among basic units of the organisation. it must ensure that System 1 implements 
policy effectively resource allocation, providing for synergies; 
System Four (Outside and Future) is the inteUigence function that brings 
together internal and external information. It deals with long term and overall 
outside environment, diagnosis and modelling of the organisation in its 
environment and switches information between System 5 and the lower-level 
systems. 
System Five (Policy) is responsible for balancing the internal and external 
demands as represented in the requirements of Systems'3'and'4'. It must also 
represent the ethos of the whole system profile to any wider system, of which it is 
part 
Systems 2-5 comprise the management "meta-systern". 
Fig. 4.8: The VSM Systems accordmg to t5tallorcl beer. 
Although this study on Information Architecture is not going to engage in depth 
with the VSM, the core architectural principles of the VSM have been reviewed 
in the context of building an Information Architecture for Business Networks 
and as a result, the following two observations related to the vertical and 
horizontal specialisation are made: 
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(1) The VSM with its recursive ability copes well with horizontal and vertical 
interdependencies within a system. Similarly, any IA framework for 
business networks should be recursive, which will allow to reflect the 
vertical interdependencies displayed within the business network. When 
applied to business network scenarios, the business network itself 
represents the viable system at the root of the hierarchy and the 
participating organisations, the network nodes, are the various viable 
autonomous parts of System One. In a similar pattern each of the business 
networks nodes could be viewed as a viable system, too, as the Recursive 
Systems theorem (Beer 1984) states, and as such, could be considered as a 
cohesive organisation of the five VSM systems presented in Fig. 4.8. Each 
viable system (i. e. business network or a node in the business network) has 
its own information architecture, where the five VSM systems are 
represented with appropriate perspective or abstractions. The IA reflects the 
vertical interdependencies of the system hierarchy. 
(2) Parallel could also be drawn between the I(S)A and the VSM, based on the 
notion of horizontal interdependence. In the VSM Systems Two, Three, Four 
and Five form the organisational meta system, that is responsible for 
integrating and guiding the parts of System One. Similarly, if cognate 
relationships are drawn between the perspectives and abstractions in 
information architectures and the five sub-systems constituting a system, 
within an information architecture there might be dominating 
perspectives/ abstractions that are defining further a core 
perspective/ abstraction. This would enable to differentiate any components 
relating to the infrastructure and context of the information that need to be 
delivered as part of the information architecture. 
With reference to meeting the information needs of the five supporting 
systems, it could be argued that the most common perspectives in the 
information architectures (Section 2.1.2.3, Table 2.8), i. e. Data, 
Applications, Hardware, Network and People, could be viewed as descriptors 
of the parts of System One (Produce). Such a viewpoint would affirm their 
position as core components. It difficult to establish whether Beer's Systems 
Two, Three, Four and Five that refer to the business functions of co- 
ordination, control, intelligence and policy (Espejo 1989) could be 
represented in an information architecture by the Function abstraction. The 
latter is a highly disputable IA component, for, as it was mentioned earlier, 
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its scope is very loosely defined, often covering both business functions and 
business processes. The position taken in this study is that the I(S)A 
component Function stands for the business processes within System One 
and does not include the management ýmeta-system'- However, there are 
I(S)A works that meet closer the needs of the above mentioned meta- 
systems, e. g. Control & behaviour (Van Swede & Van Vliet 1993) and 
Environmental factors (Patterson 1994). However, no evidence was found on 
any more recent development in this area. Considering Espejo's observation 
that Beer's model advocates that 
-in truly effective organisations, policy, intelligence, control, coordination and 
implementation are distributed at all levels" (Espejo 1989), 
it is assumed that, if represented, these components would enjoy similar 
popularity across the I(S)A works as, for example, the Data component. 
However, as pointed above, most current I(S)A works have only elements 
supporting the implementation function (i. e. System One), but do not have 
components/dimensions related to the management 'meta-system'. which is 
an issue that has to be addressed. 
4.2.2.3. Forrester's Systems Dynamics Model 
System dynamics is a discipline that 
'combines the theory, methods, and Philosophy needed to analyse the behaviour of 
systems in not only management, but also in enLironmental change, politics, 
econornic behat4our, medicine, engineering, and otherfields. -9 (Forrester 199 1) 
Forrester (1991) argues that system dynamics covers 'most of what mostpeople 
fmd important. " Similar to the CATWOE model (Checkland & Scholes 1999), the 
work of Jay Forrester on 
System Dynamics also points that the current works 
of JA lack perspectives/ abstraction that provide 
for managing system 
transformation and the results of it. 
Forrester recognises that whilst information about the parts of a system is 
readily available, there 
is limited representation of the changes this information 
undergoes over time. 
To address this issue, he suggests three classifications of 
information - the mental data base, the written 
data base and the numerical 
data base (Forrester 199 1) (Fig. 4.9). He explains how the quantity, richness and 
reliability of the information 
decreases when moving down from the largest pool 
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of information, i. e. the mental data base to the smallest data base, i. e. the 
numerical one. 
Conversely, the ease of 
exchanging information and, 
hence, the availability of this 
information increases when 
moving down to the 
numerical data base. 
'Missing from the numerical 
data is the direct evidence of 
the structure and policies that 
created the data" 
(Forrester 1991, p-25) 
Mental data base 
Written data base 
Numerical 
datn base 
Fig. 4.9: Decreasing information content in moving from 
mental to written to numerical data base. 
(ForTester 1991, p. 23) 
Currently I(S)A is a part of the written database, either numerical or not, but its 
ultimate goal is to model the mental data base. In an e-business environment 
the danger is that there will be ftirther reduction in the information content, as 
the information needs to be codified in order to enter the numeric database. 
Alternative measures need to be put in place, to ensure that any lost content is 
substituted appropriately. 
Although it is unrealistic to think that all aspects of system dynamics could be 
covered by Information Architecture, expansions of current work could be 
considered to accommodate more perspectives to reflect the behavioural 
expectations and the actual behaviour. By doing this, the IA will provide for 
reducing the discrepancies between the observed structure and policies, the 
intuitively expected behaviour and the actual behaviour. Furthermore, this will 
enable the analysis of the use of the information based on the collected 
historical data, Which could in turn lead to the amendment of the structure and 
policies (and the information on them) to provide for better system performance. 
4.2.3. U AND SOFTWARE ENGINEERING 
The JA for business networks will be used for integrating the information 
resources of electronically-mediated business alliances. As such, the theoretical 
and empirical work in the field of software engineering could serve as another 
source for identification and justification of I(S)A perspectives/ abstractions. 
Amongst the best practices that could be considered are: 
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" Standards and regulations, e. g. IS09001 - for identifying new 
perspectives/ abstractions 
" version control - for enhancing the work on the transformational aspects 
" integration testing - for horizontal aligrunent of the information 
architectures of the business units in a business network 
" object-orientation inheritance principles - for ensuring vertical 
interdependencies within a business network. 
" analysis of the software development problems - Kovitz (1999) describes five 
problem domains: Information problem, Control problem, Transformation 
problem, Workpiece problem and Connection problem (Table 4.9). Jackson 
(200 1) furthers the work by proposing five problem frames corresponding to 
the types of requirements. It could be speculated that the large scale 
patterns of software problems they describe, are related to insufficient 
information given to the developers, which reinforces the need of certain 
information characteristics that are currently missing from I(S)A 
frameworks. 
Requirement Description Problem frame 
Queries Requests for infortnation about some part of the problem 
domain 
Information 
Behavioural rules Rules according to which the problem domain is to behave Control 
Mappings 
_Mappings 
between data input to and output by the software Transformation 
_ operations on 
realized domains 
Operations that users can perform on objects that e; dst only 




Keeping domains that have no shared phenomena in 
corresponding states. 
Connection 
Table 4.9: Five different problem frames, based on Kovitz (1999, p. 73) 
Some applications already provide statistics on document management and use 
that on demand could give users information about the context and 
infrastructure of the work. (Fig. 4.10 and Fig. 4.11). Usuay these are 
r implemented to reflect industry standards and requirement, and the provision 
of these resides with the vendor of the application and the vendors of system 
development platforms. The identification of these is a result of pragmatic 
heuristic evaluation, rather than of a theoretically grounded systematic study. 
This study provides a bridge between the best practice in industry and 
analytical tools for managers, such as the I(S)A frameworks. 
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Received: from magate. immense-isp. com (mailgate. immense-isp. com [121.214.11.1021) by 
mailhost3. immense-isp. com (8.8.5/8.7.2) with ESMTP id LAA30141 for <tmWdjmmense-isp. com>; Tue, 18 
Mar 1997 14: 41: 08 -0800 (PST) 
Received: from firewaB. immense-isp. com (firewall. immense-isp. com [121.214.13.1291) by 
mailgate. immense-isp. com (8.8.5/8.7.2) with ESMTP id LAA20869 for <tmWqýimmense-isp. com>; Tue, 18 
Mar 1997 14: 40: 11 -0800 (PST) 
Received: from firewall. bieberdor-f. edu (firewafl. bieberdorf. edu [124.211.4.131) by firewall. irnmense-isp. com 
(8.8.3/8.7.1) with ESMTP id LAA28874 for <tmh@hmmense-isp. com>; Tue, 18 Mar 1997 14: 39: 34 -0800 (PST) 
Received: from mail. bieberdorf. edu (mail. bieberdorf. edu [124.211.3.781) by firewaH. bieberdorf. edu (8.8.5) 
with ESMTP id LAA6127 1; Tue, 18 Mar 1997 14: 39: 08 -0800 (PST) 
Received: from alpha. bieberdorf edu (alpha. bieberdorfedu 1124.211.3.111) by mail. bieberdorf. edu (8.8.5) id 
004A21; Tue, Mar 18 1997 14: 36: 17 -0800 (PST) 
From: rth(q, ýbieberdorfedu (R. T. Hood) 
To: tInhrajmmense-isp. corn 
Date: Tue, Mar 18 1997 14: 36: 14 PST 
Message-ld: <rth03l897143614-00000298Cciýnail. bieberdorf edu> 
X-Mailer: Loris v2-32 
Subject: Lunch today? 
Fig. 4.10: Reading Email Headers (Lucke 1997) 
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4.2.4. VIRTUAL TEAMS 
Bringing the topic of virtual teams into this study might at first seem irrelevant. 
Even more, because the discussion here is based mostly on the work of Martha 
Haywood on the management of geographically-distributed /virtual teams 
(Haywood 1998,1999). 
The decision to include this subject domain was based on review of works on 
Computer- Supported Co-operative Work (CSCW), which confirms the need of 1A 
components such as Time, Behaviour, Process and Technology. It also outlines 
that Ownership, Sharing and Context are also essential for CSCW (Hollocks, 
2002). By introducing the issue of electronically mediated collaborative work, 
this paper aims to raise awareness firstly of the opportunity to use other 
research areas such a Management Studies, as a basis for reviewing the 
healthiness of existing IA frameworks, even though these other studies might 
not employ the term 'information architecture' at all. Secondly, such research 
reinforces the importance of revisiting the inforination architecture to establish 
any amendments postulated by the changes of the working patterns, from face- 
to-face communication to distance communication where the physical, social 
arid situational context of all involved in a certain business activity are not the 
same. This is particularly true for electronically mediated business networks. 
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Haywood (1998) outlines four principles of effectively communicating at a 
distance: 
'T Standardsfor availability and acknowledgement were defined and respected; 
2. The team members replaced lost context in their communications; 
3. The team members regularly used synchronous communication; 
4. Senders took responsibility forprioritizing communication. " 
Whilst she recognises that these principles are independent of the 
communication technology, the first two are related to issues that appropriately 
designed IA could deliver. Furthermore, Haywood outlines the relationship of 
the type of availability standards appropriate for a team member with the 
person's of group's job role, the latter already being recognised as a component 
in IA, i. e. the People abstraction in Zachman's Framework. Taking the issues of 
standards a step further, it could be argued that knowing the standards for 
data, process, network et al, would replace some of the physical and situational 
context of the particular task that 
manyfomis of electronic communication can reduce, elirninate or distort" 
(Haywood 1998). 
The third principle highlights the issue of trust and the importance of the social 
context. The latter is possibly the most difficult one to digitise, as it is grounded 
in tacit knowledge. However, as Haywood argues, provision of availability 
standards sets a foundation for establishing trust amongst team members and 
organisations, which in turn could influence positively the success of a project. 
The fourth principle for effective distance communication is related to the 
prioritising of communication. Having a common understanding of the priority 
of communications media is also considered as a standard that ensures team 
integration and trust. These standards depend on the context of the network in 
general and impact the time management (the 
Time abstraction) and the 
performance, in general, of the business network. 
Haywood affirms that building a good infrastructure for a distributed team 
involves technology, policies and processes. In relation to the latter she 
introduces the issue of corporate memory and defines it as 
,,.... whatever systems your team has in place to retain the knowledge to repeatedly 
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Further, she argues that 
'Týocesses must be dejine4, documented, and placed in a corporate memory system 
before an organisation can repeatedly build a product orprovide a service. " 
This notion of corporate memory aligns with one of the perspectives of JA 
introduced by Evemden in the Evemden Eight IA framework, namely the 
Evolution one. However, an organisation could only provide for building a 
corporate memory like a series of snapshots of IA. Haywood (1998) recognises 
that 
"In reality our communication can't be successfid unless the receiver acknowledges, 
understands and acts on the infonnation. " 
Respectively, the role of IA could be only as a foundation for enhancing the 
understanding of the information that will inform for better operation and 
decision making. 
The arguments related to the corporate memory could trigger associations with 
research in Knowledge Management (KM). Although it would considered 
whether to explore how KM researchers see the relation between IA and KM, 
given the research constraints, this subject domain that was not included in 
this study. This is an option that could be explored in future IA studies. 
Reflecting on the brief outline of the relationship of Haywood's research with IA, 
it is recognised that there are numerous studies in the field of computer- 
supported collaborative work, virtual organisations, distributed systems, 
organisational behaviour, et al., that are likely to provide similar and ftirther 
ideas and justifications of any pending expansions of IA frameworks. However, 
thorough review of these and related research areas will prove to be blurring 
the focus of the research and be impractical in terms of the time deadlines. It is 
proposed that future research studies address the issues of how research in 
any of these particulars area impacts on the development of IA. 
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4.3. CONCEPTUAL ANALYSIS: SUMMARY 
This chapter critically reviewed the most detailed and publicised IA frameworks, 
these of Zachman and Evernden and establishes that the newest of the 
reviewed works, Evernden's work, incorporates the essence of the rest of the set 
of Advanced 1A tools and provides a sound foundation for any extension work. 
A critical analysis of the extent to which the Advanced IA works presented 
earlier in Section 2.1.2 address the 1A requirements of e-business alliances 
(Table 4.8) ascertains that even the most elaborate of these works fail to provide 
ftill support for electronic integration within an e-business network. It ftirther 
outlined six requirements that are not addressed by any of the examined 
frameworks, mainly: 
" Governance structure 
" Trading mechanism 
" Scope 
" Required accuracy 
" Aggregation level 
" Standards. 
In search of ideas for addressing these requirements and enhancing the current 
state of JA art from the related subject areas of Software Engineering, System 
Analysis and virtual teamworldng were also examined and discussion of how 
they inform the current research documented. 
The final outcome of the analysis of previous empirical and theoretical work 
confirms Evernden's checklist 
for IA frameworks (Table 2.2) and outlines a few 
additional requirements for frameworks aspiring to address the needs of e- 
business systems that could be added to the set listed in Table 4.8: 
1) To be able to serve platform-independent and dynamic systems. 
2) To capture the richness and complexity of systems through the employment 
and integration of different theories. 
3) To meet both theoretical and heuristics criteria for selection and evaluation, 
e. g. Evernden's checklist for IA frameworks (Table 2.2). 
The following chapter presents an enhanced framework for information 
architecture for electronically mediated 
business networks, that builds up on 
the above recommendations and expectations of such IA. 
Information Architecture for Business Networks 
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A Theoretical Framework 
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A theory is a statement of relations amongst concepts ufith a set 
boundary assumptions and constraints .... ... The purpose of theoretical statement is twofolck to organise (parsimoniously) and 
to communicate (clearly). " 
Bacharach (1989) 
This chapter presents a theoretical framework for information architecture for 
electronically mediated business networks, named FEBuS. The framework 
adheres to the requirements for framework aspiring to meet the needs of e- 
enabled business systems that were summarised at the end of Chapter 4. How 
the framework addresses the generic requirements (Section 4.3.1) is going to be 
described here prior to presenting the framework, as it is believed that this 
mapping exercise would enable the readers to identify the objectives and 
content of each of the sections and would avoid any distractions due to cross- 
referencing to the previous chapter when familiarising themselves with the 
description of the tool. 
The FEBuS framework is designed to address the information needs of different 
business units whose practices are dominated by electronic communications, 
e. g. a network of organisations, an individual organisation as a node within the 
business network, a department within a single organisation, or a team within 
a department (Generic Requirement 3). As specified in Chapter 3, Research 
Methodology, the framework was developed using a triangulation of methods, 
namely theoretical analysis, formal and informal interviews with NHS IS 
specialists, an interview,, Adth the author of one of the IA frameworks studies 
here, and subjective argument. The foundations of the work, i. e. Zachman's 
Framework, Evernden's models (1996,2000,2002), the System Thinking 
fundamentals and Software Engineering studies and the work of Haywood 
(1998), as well as other IA and IA-related works, were already presented in 
Chapter 2 and Chapter 4. This is accordance with Generic Requirement 4 on 
integration of the body of knowledge. Triangulating theories from the IS domain 
with works form other research areas proved to be a rewarding exercise. The 
resulting framework comprises of a set of dimensions, each of which 
constitutes of a series of decision-making variables that have to be defined 
when entering in electronically mediated business relationships. 
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This chapter introduces the structural and behavioural details of the proposed 
framework and examines how it maps against the key sources that inspired its 
development. Sections S. 1.2 and 5.1.3 define the terminology (Generic 
Requirement 6) and the rules within the framework (Generic Requirement 9). 
Pictorial and schematic illustrations are used where possible to illustrate the 
complex organisation of the work. 
The core of the framework description is the definition of the content and 
meaning of its components (Section 5.1.4). 7he material in this section 
evidences how Generic Requirement 1 (business focus), Generic Requirement 2 
(flexibility), Generic Requirement 7 (consistent terminology) and Generic 
Requirement 8 (level of detail) are met (Section 4.3.1). The discussion of the 
FEBuS components (Section 5.1.4) also provides sufficient evidence of how the 
framework addresses the specific e-IA framework requirements listed in Section 
4.3.2. Illustrations of the structure of each components and examples are 
provided where possible. 
Having built principle understanding of the proposed framework, the chapter 
proceeds to address Generic Requirement 5 through a discussion of the scope 
and the usability of the framework (Section 5.2). 
The fundamentals described in this chapter are the skeleton for the empirical 
evaluation of the work, described in Chapter 6. 
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5.1. FRAMEWORK DESCRIPTION 
S. 1.1. THE NAME AS A SYMBOLIC DESCRIPTIVE 
"Names are catalystfor the imagination. 
They trigger associations, memories, feelings. ' 
Karen Shriver (ST Information Design SIG 200 1) 
The name FEBuS was chosen as an acronym for Framework for Information 
Architecture for Electronically mediated Business networkS, and as a 
homophone of Phoebus, the Latin name of Apollo, the Greek and Roman god of 
sunlight, prophecy, music, and poetry. Shriver (ST Information Design SIG 
2001) argues that names should generate positive resonance and should have 
visions. The vision driving the development of this work is that theoretical 
models as this could eriJighten and harmonise the work in context-weak e- 
business environments. If, for various reasons, it could not be practically 
employed, it could still be considered as a prophecy, that inspired utterance 
that businesses in the electronic world require foundations for their work that 
compensate the deficiencies of globalized, distributed and tacit-information- 
poor business practices over electronic networks. 
The acronym FEBuS could also be deciphered as a Framework for e-Business 
networks, as effectively electronically mediated business networks are 
companies that are engaging in e-business activities. 
1.2. STRUCTURAL ORGANISATION AND TERMINOLOGY 
The FEBuS architectural framework is a custorrdsable n-dimensional form 
(where n ý: 3), with two types Of dimensions, primary and contextual. The 
primary dimensions are concerned with essential information about the 
information object and its immediate business infrastructure, and, as their 
name suggests, they need to be defined prior to the commencement of any work 
on the contextual dimensions. The latter are concerned with any additional 
information that contributes for building user awareness of the nature of the 
object and the context of the work. The types of dimensions have no 
corresponding component in previous IA works, as there are no hierarchies 
within the other frameworks. The term 'dimension' is used here as an 
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analogue to the terms 'sub- architecture' and 'perspective'. Any sub-dimensions 
should be treated as architecture views (See Dimension 1 'Types of 
Information'), i. e. presenting different aspects of the same information object. To 
illustrate dimensions, different shapes are used, based on the number of views 
each dimension has (Fig. 5.1). The priority of the dimension, i. e. primary or 







b. A dimension with 2 views 
View 2 
c. A dimension with 3 views 
Fig. 5.1. Illustrating FEBuS dimensions 
View 4 
v 
ilý A dimension with 4 views 
Each dimension constitutes of one or more information categories. The 
information categories are discrete components that help users str-ucture and 
analyse information. Often these are referred to as 'abstractions'. An 
information category is defiried by a set of attributes, each of which defines a 
certain aspect of the information category. The information categories and 
attributes are pertinent to the business needs of the business unit in focus. 
They are customisable, but should be consistent within the boundary of the 
business network. The symbols used to illustrate these components are 
presented on Fig. 5.2. 
In cases where the number of attributes is very large, the attributes could be 
combined into logically related groups, called information clusters. By 
reducing the number of items presented to the user at a time, the clusters 
provide for less information overload and better management of the information 
content. In very large and complex systems, an information cluster could 
present a nested hierarchy, i. e. each cluster could consist of a set of sub- 
clusters. I Attribute II 
Attribute 2 
Attribute 3 
rrr tion cluster 
,, -- - m_ 
Fig. 5.2. illustrating information categories, attributes and information clusters 
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Each attribute is associated with certain domain value or domain set. Large 
domains, also called parent domains, could be divided into sub-domains. The 
values within each domain (sub-domain) are either based on established or 
emerging theory and practice, or determined by the organisation due to their 
uniqueness. The domains could be illustrated either through colour-coding or 
through the inclusion of a character representing the respective domain in the 
attribute boxes, e. g. N for numeric, D for date, HR for all users from the HR 
department(s), etc. These are to be decided by the users at the time of 
introducing the framework in their business network. 
An alternative way to highlight the hierarchy and use of the terms is through a 
conceptual model of the framework terminology (Fig. 5-3). A- worked example 
that applies the FEBuS terminology (Fig. 5.4) to the on-line information on 
standards (Fig. 5.5), provided by the British Standards Online 











In ormation of 
[: jReIat 
Category 
may enter is defined 
in by 
Information Clus may consist 
of 










Key: A one-to-many (M: N) relationship, for each value of 
the [1-, eft Entity] there may be many values of [Right Entity] 
--------------- 
Optional relationship. 
Note: The entity Relationship is added to resolve the recursive M'N 
relationship between two instances of the entity 
Information Category. 
Fig. 5.3: Conceptual model of the framework terminology 
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Fig. 5.4. Example: Using the FEBuS terminology 
In one of the primary dimensions, Types of Regulations, there are four 
information categorie : Standards, Policies, Regulations and Templates. The 
Standards category could be decomposed into six information clusters (SLBS 
2001): 
Glossaries or definitions of terminology 
" Dimensional standards 
" Performance Standards 
" Standards Methods of tests 
" Codes of Practise 
" Measurement Standards. 
Each standard is defined by a set of attributes, e. g. Standard Number, Title, 
Status et al (see Fig. 5.3 for the full set of attributes used by the British 
Standards Online library). 
The domain of the ISBN attribute is an example of a Parent domain that 
comprises of four sub-domains, i. e. Country code, Publisher identification, Title 
and edition, and Check digit. Each of these sub-domains has a set of allowable 
domain values. 
Standard BS 4821'1990 
Number: 
Title: Recommendations for the presentation of theses and dissertations 
Abstract: Advice on format, use of word processing equipment, details of presentation and provision for microfilming. 
Availability: Electronic C)ownload for subscribers and Hardcopy 
Subscription GBM54 (Historical Standards) 
Modules: 
status: Withdrawn 





Non-member 1: 74.00 
Price: 
international ISO 7144 Not Equivalent 
RelatiOnshiP5: 
withdrawn 15 May 1998 
On: 
Replaces: 85 4821: 1972 
Descriptors: Theses, Documents, Design, Archive documents, Text, Illustrations, Binding, Typography, Tables (data), 
Pagination, Bibliographic references, Title pages, Contents lists, Annexes (documents), Copy preparation, 
Editing, Publishing, Word processing 
ICS: 01,140.20 
Title in Recommandations pour la pre'sentation des the'ses et me'moires 
French: 
Titie in Empfehlungen fuer die Gestaltung von wissenschaftlichen Arbeiten und Dissertationen 
German: 
ISBN: 0 580 17813 7 
Fig. 5.5: Attributes used by British Standards Online for definition of standards 
(British Standards Online 2001) 
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Each information category (IC) could enter into a relationship with any other 
category, including the categories in its own dimension. This could be a M: N 
relationship, where a value of the first information category (IC 1) could be 
related to N values from the second category (IC2), and a value from the second 
category could be related to M other values from the first category. Two different 
ways are used here to present this complex structure, a conceptual model 
similar to the one used in relational databases (Fig. 5.6) and a pictonal 
illustration (Fig. 5.7). These are initial attempts that could be improved 
substantially with some professional support from graphic designers and with 
software support, as discussed in Section 5.2.7. 
Fig. 5.6 illustrates cases With three, four and five information categories (IC), 
where all ICs enter in relationships with each other. The groups are indicated 
with se are (3-D), (4-D) and (5-D), respectively. 
IC 1 (3-D) 






IC 4 (5-D) 
E, 
c 




IC I (I-D) 
Key: IC = Infon-nation Category 
A many-to-many (M: N) relationship, optional on both ends, 
i. e. for each value of [Axis X1 there may be many values of [Axis Y], and vice versa. 
Fig. 5.6: Examples of types of relationships within groups of 3,4 and 5 components. 
Fig. 5.7 presents a few more interesting cases, i. e. where an IC does not enter in 
any relationship (Dl: IC 
I), ICs that enter in relationships only with other ICs 
from the same dimension (D2: IC1 and D2: IC2), an IC that enters relationships 
only with ICs from other 
dimensions (D3: IC3). For clarity, the notation used to 
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represent the relationships distinguishes the internal and external for the 
dimensions relationships by using dotted lines for external relationships. The 




Fig-5.7: Illustrating relationships between FEBuS information categories 
5.1.3. RULES (COMPONENTS AND RELATIONSHIPS) 
Eight principles define the hierarchy and the relationships between the 
components of the information architecture. For simplicity of use these have 
been numbered, but their numbers do not represent any hierarchy, as all the 
principles have relatively equal ranking. The rationale and the implications for 
each principle are discussed after each of the principles is introduced. 
Rule 1: The Information Architecture is based on modular components. 
The modular organisation provides for the framework to adapt to changing 
requirements and different business scenarios. If not all of the listed types of 
information are present in a company, then some of the modules might be 
removed. This also allows 
for the framework to be extended with additional 
cornponents or to be flattened as per the 
business scenario. 
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The customisability of the framework also ensures that obsolete modules can 
be replaced with minimal impact on the overall architecture. Should any 
modification of the framework is considered, the update has to be examined for 
any insertion and deletion anomalies. 
Rule 2: Any of the framework components could be considered as a modular 
component. 
Dimensions, views, information clusters, information categories, domain sets 
and domain values could all be customised. Depending on what modules are 
discarded, an extreme trim down of the framework could lead to the 
transformation of the framework into any of its foundational frameworks. 
_Rule 
3: Both vertical integrity and horizontal integrity have to be considered. 
This Information Architecture framework provides for establishing integrity of 
the information resources at the different levels of the business hierarchy. Here 
vertical integrity is represented by the dimension Levels of granularity and 
stands for the alignment of the IA at sub-system (network node) level with the 
superior IA, i. e. the IA at a system (business network) level and vice versa 
(Fig. 5.8). For example, the corporate IA needs to be guiding the development of 
the JA for the departmental I. A. Similarly, the IA of the business nodes could 
determine the IA for the business network. The direction followed to ensure the 
vertical integration, i. e. top-down or 
bottom-up, would be determined by the 
involved parties, but in most cases it would be related to the stability of the 
business configuration. For example, in internal and stable business networks 
it will be top-down and for dynamic networks, where there 
is no dominant 
node, it would be bottom-up. 
Every component in a business network IA is 
presented in at least one of the 
I. As of the node organisations (e. g. D2: IC2 exists 
only in the IA for Organisation 
2, but not for Organisation 1). 
Horizontal integrity is the integrity between IA components of information 
architectures of partnering 
business units with the same level of granularity, 
e. g. the nodes of the business network. 
Corresponding cross-sections have to 
be Synchronised through the 
business network level, so that the information 
content is consistent. 
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Business network A 
Business network level 
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Fig. 5.8: Illustrating vertical and horizontal integrity in FEBuS 
it is advisory that any decision on taking out modules should be carefully 
considered and agreed both vertically and horizontally, as this would inevitably 
impact on the richness of the information content. 
Rule 4: The order into which the dimensions are reviewed depends on the 
type of the dimension. The primary dimension is set first, followed by the 
contextual dimensions. 
it is understandable that to be able to develop or analyse an information 
architecture for a particular working systems, the boundary of the system 
needs to be clearly defined. This is achieved through establishing the Business 
view, in particular the data and business processes that drive the system, with 
reference to the organisational and technological characteristics, too. Only then 
further contextual information could be added. 
RýUle 5: Dimensions of the same type (i. e. primary or contextual) are equally 
important. There is no particular order to follow when working With 
dimensions of the same type. 
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This is another example of the flexibility of the framework. When the object of 
the analysis is identified, there are no requirements that a certain analysis path 
is followed. Any primary information dimension is equally important. This is 
also the case for the contextual dimensions. 
Rule 6: Any two or more information categories, regardless of which 
dimension they belong to, could enter into a relationship. The relationship 
is unique and its specifics have to be documented. 
This rule ensures that there is no redundant data and effort. Where more than 
two information categories enter into a relationsl-lip, an order in setting the 
values of these categories has to be agreed that ensures that all combinations 
of relationships are explored. Setting the specific order is customisable. For 
example, initially each pair of information categories within a dimension is 
examined for interdependencies, till all combinations of categories are 
exhausted. Subsequently, in a similar pattern all triads and other sets of 
categories within the same dimension are tested for relationships. The analysis 
of the relationships continues by examining all pairs of information categories 
from different dimensions, then all triads, etc. The specifics of each relationship 
could be documented in an intersection cell. It is obvious that this could be a 
rather laborious exercise, even is it does not include detailed supporting 
documentation. However, a tool used in data modelling, the Entity-Entity 
matrix, could be adapted for the needs of the first parse of the analysis of pairs 
of information categories. Here this tool 
is labelled IC Pairs Relationships Matrix 
(See Table 5.1). 
For the examination of triads of categories, a similar matrix, the IC Triads 
Relationships Matrix, is prepared based on the results of the first round. In it, 
the values of the rows are populated with the pairs of related information 
categories (See Table 5.2). 
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Dimension (Dl) Dime, rLs n2 (D21 D ..... D ensionn(Dn) ICII ICI. 2 ICI. 3 ICI.. ICI. p IC2.1 IC2.2 LIC2.. I IC2. q ....... - ICn. I ICn .... lCnr Ic 1.1 X 
I ICI. 2 X 
ICIA X 
Ic I.... X 
V/ 
IC Lp X 
D 
IC2.1 X 
2 IC2.2 X 
JC2.... 




n ICn X 
L J 
IC n. r 
- ' ' ' 
X 
--- Tab le 5.1: 
ý 
he 1ý Pairs Relati nships Matrix arnple 0 (ex of co; 7)leted ternfflatel 
N. B. In this example rtý! 2, pý! 3, clý! 2, and rý! 1; Normally, the number of IC> 
Dim nsion 1 (DI) Dimens n2 ID21 D ..... Dimension (Dn) JCIA iCl. 2 IC 1.3 L_jýý] LILI IC2.1 IC2.2 IC2.. IC2. q jCnA ICn .... ICnr 
IC1.2 + IC1.3 x 
IC1.2 + IC2.1 
IC1.3 + IC n. 1 x 
JC2.1 + IC2. q 
ICI-P + IC n. r x x 
5.2: The IC Triad Relationships Matrix (template) 
N. B. In this example ný! 2, pý! 3, qý! 2, and rý! 1; Normally, the number of IC. 2! 1. 
Rule 7: 
_ 
The existence of a relationship between any set of infonnation 
categories depends on the specific business scenario. 
This rule ensures that users are aware that not all pairs/sets of information 
categories should be cross-referenced. Still, all possible relationships have to be 
exatnined at the beginning of the IA work to decide on which of the 
relationships are valid for the business unit. 
Rule 8: The IA is an evolving framework. 
The JA should be continuously reviewed and redesigned for reliability and 
performance. This should be done at each of the granularity levels and changes 
should be communicated to the affected parties. 
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'It is neither possible nor desirable to dejine an information architecture in a top- 
down, linear fashion. The various architectural activities must be carried out 
together, with appropriate synergy between them " 
Damton and GiacoUcto (1998) 
As specified earlier, the framework integrates two types of dimensions, primary 
and contextual. These are defined below. 
There could be cases, however, when decisions on the primary information 
content could depend on the value the context adds. In such cases, the work on 
the contextual information categories could be conducted in parallel with the 
work on the primary information content. 
5.1.4.1. Primary dimension 
it is proposed that the framework has only one Primary dimension, Type of 
Information, that, similarly to its counterpart in the Everriden Eight (Everriden 
2002, Everriden & Everriden 2003a) provides the categories that are used to 
structure or analyse the information on the nature and characteristics of the 
business, i. e. the object of the analysis. The set of categories, or the types of 
information, could vary based on what is the information need of the user, e. g. 
whether they are interested in the strategic or general organisational aspects, 
the business-specific aspects, or the technical details. Based on these needs, 
this dimension is divided in to sub-dimensions, called Views. Currently, in 
conformance with the Information FrameWork, there are three distinct views, 
i. e. Organisational, Business and Technical view. The e2dstence and the 
importance of these views has already been justified (Everriden 1996). 
In previous works the assumptions were that these views should be based 
upon the role of the user, i. e. strategist, manager, business analyst or designer, 
or technical architect or builder. This framework isolates the roles into a 
separate dimension, called 
Roles (See Dimension 6), which provides for 
customization to different business scenarios. There is also a dimension that 
defines the level of access to the information, Dimension 5: Types of 
Information Management (IM) processes. The relationship between these three 
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dimensions allows for more agile approach to accessing and securing the 
infon-nation contained in the categories in Dimension 1. More details on 
managing the roles and IM processes and how they counteract with Dl: Types 
of information, is provided below in the sections describing Dimension 6 and 
Dimension 5, respectively. 
Dimension 1: Types of Information 
Dimension 1.1: Business view 
The Business view provides users with understanding of the data, its position 
in relation to existing business functions (e. g. Marketing, Research & 

























Fig. 5-9: Information categories in the Business view of D 1: Types of information 
Two of the information categories in this view, Data and (Business) Process, are 
core abstractions in any I(S)A framework and the agreement of the need of 
these categories is unanimous, although the definition of the meaning and 
content of these has been subjected to different interpretations. The third 
category, Business function, has 
been recognised in many I(S)As, although in 
some of them it was 
labelled Function'The analysis of the content of the latter 
recognises two extreme understandings of the term 
'function', this of a 
'function' as a inacro-process and 'function' as a 'micro-process'. The first one 
was exemplified in Everriden's IFW (Everriden 
1996), where 'function' denotes a 
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class of business processes. The second interpretation is this employed in the 
work of Van Swede and Van Vhet (1993), where a function is an activity within 
the system or as the work done to transform input into output. Similar 
definition of a function is supported by SSADM, i. e. an elementary low-level 
process that handles the effects of an event (Weaver et. al. 1998). The work of 
Sowa and Zachman (1992a) applies a more fle. 3dble understanding of a 
function, by linldng the meaning of the term to the roles in the system 
development. This allows Tunction'to denote either a class of business process 
(planner's view), the processes the business performs (Owner's view), 
application function (Designer's view), computer function (Builder's view) or 
language statement (Sub-contractor's view). To avoid this confusion and to 
remove any semantical ambiguity, the FEBuS employs the labels of Business 
ftinction'and Business process'. The correspondence of the vocabularies of the 
different perspectives is to be reviewed when discussing the vertical integration 
of the multi-levelled information architectures. 
The category Data is the container for descriptors of the set of things that are 
important to a business. The different data items could be related to one 
another and the relationships between them are represented with diagramming 
techniques such as Entity Relationship Diagrams. Each data entry is defined 
by generic attributes such as Item Description, Item Domain and Item Cost. It 
is recognised that in many cases Item Description could be an information 
cluster including other attributes defining more specifically the business data. 
Whist the Description and Domain attributes are well recognised in the 
previous IA studies, the Cost of a 
data item has not been identified in any of the 
studied works. 
The content of IC Business process is the equivalent to the content of the 
Function sub-architecture in Zachman's framework and in the Workflow 
category in Evernden's IFW. This category 
has three information clusters: 
process, Event and Next Stage, each of them consisting of a set of attributes 
providing further detail for the 
Business process. The Process cluster includes 
attributes to describe how each process affects 
the input data, what is its 
capacity and its cycle time 
(or duration). The Event cluster informs on the 
internal and external events that trigger the process, and the Next Stage cluster 
specifies how the output of 
this process affects the work of the system, i. e. 
which process follows or which external party 
is the recipient of the outcome. 
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The Business function category has been added to inform of the specific 
functional area, the macro-process, for which the information is valid. This 
category further allows to differentiate the level of detail provided to information 
users based on their functional role, e. g. a Marketing office would have a 
different view of the data than a Customer Services officer would. 
Due to the recursive ability of the FEBuS, some conceptual difficulties might be 
experienced when vertically integrating the focal information architecture with 
the IA of the superior and/or subordinate business units. For example, if the 
current focal point is this of an individual business unit, the business process 
at a macro-level will be the business processes within the business network 
that the focal business unit is part of, TMs upper level business process will be 
identical with a business sub-system integrating all the similar processes of the 
business units in the business network, which could result in the IC 'Business 
process' to be compared with the Business System Architecture (BSA) as 
defined by Periasamy and Feeny (1997). Similarly, worldng on the vertical 
integration downwards, i. e. with subordinate business units, the business 
process will be represented at the lower hierarchical levels through a series of 
sub-processes, each of which will provide a more detailed, but partial picture of 
the focal process. This decomposition could result in using the term 'business 
process' in the sense of aTunction. 
In summary, the Business view of the FEBuS is very closely related to the 
Business view in Evemden's IFW and addresses the Data and Function 
perspectives in Zachman's framework. It could be ftirther argued that this view 
describes the work of Beer's System One, (Produce). 
plMensLon 1.2. - Organisation view 
The Organisation view incorporates two information categories, i. e. Strategy 
and Structure, which enable the differentiation of individual business units 
(Fig. 5.10). The first one is a repository for any long-term view on the goal and 
position of the company and could be related to Beer's System 4 (Outside and 
Future). In Zachman's framework the content of tws category is presented by 
the Motivation abstraction and covers aspects from business goals, business 
plan in the upper levels of description, to knowledge architecture, design and 
definition in the lower levels. The name for this category in the FEBuS IA is in 
agreement with the terminology used 
in Evernden's framework. 
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Fig. 5.10: Information categories in the Organisation view of 
D 1: Types of information in the FEBuS 
The Structure abstraction illustrates infrastructure and the reach of a 
particular information item and is analogous to the People abstraction in 
Zachman's framework, as defined in the perspectives Planner and Owner. The 
same reasoning as in the case with the Strategy IC drove the choice of name for 
this category in the FEBuS. 
In previous I(S)A works (Table 4.7), despite the different labels used to denote 
these categories, there is uniform understanding of their importance. 
In addition to these two components Evemden (1996) proposes that the 
Organisation view includes a third one, Skills, that describes the core 
cornpetencies that the users of, or the actors within the system, should 
possess. The understanding that underpins the design of the Organisation view 
in the FEBuS is in discord with Everriden's view, based on the arguments that 
the set of skills resides with the users of the system and the actors in it, but not 
with the organisation 
itself. The set of skills is determined by the roles the 
actors have in the development and management of the system. Therefore, the 
Skills information category is better logically positioned in Dimension 6, Roles. 
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As indicated on Fig. 5.9, the information categories in this dimension may not 
enter in relationship With each other, i. e. it is not an expectation that an 
elementary business should have an explicitly formulated strategy. 
The relationship between the information categories Strategy in the 
Organisation view and Data in the Business view determines the strategic 
importance of the information object, i. e. how it aligns with the business goals 
and constraints. Similarly, the relationship between the information categories 
Structure and Data informs of the organisational structure and the units within 
this structure that are related to the information object in focus. 
Arguably, this view could be considered as a contextual dimension, as it 
enables people to develop further their knowledge on and trust to the 
information they use. For consistency with previous works (Everriden 1996), 
this view has been kept within the dimension Types of information. 
Dimension 1.3: Technical view 
The technical view in the FEBuS (Fig. 5.11) also manifests the agreement of the 






Fig. 5.11: Information categories in the Technical view of D 1: Types of information 
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However, there is not a uniform view on what the components within this 
perspective are, neither what is the relationship hierarchy between Information 
Architecture, IS Architecture and IT Architecture (Chapter 2). There are authors 
who argue that IT architecture is separate from the IA architecture (Periasamy 
& Feeny 1997), although they admit that there is a two-way relationship 
between these two architectures. Others (Evernden 1996) define Information 
architecture as dominating the architectural set. The stand here is that 
technical categories should be included as a core part of the Information 
Architecture to inform of any issues related to the use of technology, mostly 
because in the Information Age greater amounts of information eidst in 
electronic format and are used, managed and disseminated by the means of 
ICT. The components, however, will also act as an interface to a more detailed 
IT Architecture, i. e. they have to be a part of the IT architecture, or consistent 
with their counterparts in an IT Architecture, if such is in place. The technical 
categories in this framework are those components that enable and ease the 
mapping of the IA and IT architectures. This separation of the technical 
components in the FEBuS also positively affects the usability of the framework. 
The FEBuS to be accommodated for paper-based environments, too, by 
stripping off the technical components and reviewing and dimensions and 
categories dependant on them. 
it is recognised that with the convergence of information and communication 
technologies it becomes increasingly difficult to differentiate the information 
categories within the Technical view. For example, a Personal Data Assistant 
(PDA) device with an Internet connection could be considered both as a piece of 
hardware, and as a communication device. At the same time, it is also a 
challenge to differentiate between application software and communication 
software, e. g. Microsoft Outlook, 
America Online. The subdivision of the 
technical view into the above information categories is based on analysis of the 
I(S)A works reviewed in Chapters 2 and 4 and on the notion that many e., dsting 
technical architecture models in industry define that the technical components 
consist of an interface 
layer, a network architecture and a systems platform. 
Each of these layers is represented by a single category, which is consistent 
with Evernden's approach. 
The correspondence of these three components with 
Zachman's framework has already been identified when comparing the IFW 
with Zachmans work (Fig. 
4.3 and 4.4. ) 
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The fourth information category Application informs on the applications used in 
the business system, e. g. Billing and collection system, Personnel system, et al. 
It acts as a high-level interface between the user and the business data. 
Seemingly it corresponds to the Application Architecture as identified by 
Periasamy and Feeny (1997), namely 
"a graphical model shouing the major applications which make up or will make up 
an organisation's integrated information system and how these applications relate to 
each other in terms of the dataflows between them. " 
Periasamy and Feeny (1997) 
However, the FEBuS uses this component not only to indicate 'computer-based 
business applications'or 'software applications, but also through relationships 
with other information categories to inform on the current use of and any 
potential for the system resources. For example, the relationship with the IC 
Business function (Dl: Business view) defines which business function benefits 
from a specific application or what applications serve a particular business 
function. The relationship with the IC Based on role (data perspective) in 
D6: Role characteristics informs on who are the stakeholders of a specific 
application. Further relationship includes a relationship with the IC Data in the 
Business view of D 1: Types of information which focuses on the compatibility of 
the data across applications, which could lead to ideas on prospective 
integration of data subsets. In addition, this category could be referenced with 
the Version releases information category in Dimension 4: Transition and the 
relationship will inform of the version number of the application and any 
incompatibilities. An illustration of these internal and external for the 
dimension relationships is presented on Fig. 5.12. 
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Fig. 5.12: Relationships in D I: Types of information 
5.1.4.2. Contextual dimensions 
Information Architecture, as viewed from web information architects is the 
intersection of three perspectives, Content &, Applications, Context and Users. 
The latter two have been omitted in most of the works on IA conducted by IS 
developers. In the FEBuS the contextual dimensions address the deficiencies in 
previous work by informing of infori-nation characteristics and behaviour 
related to the context of the information object and the roles of those using it. 
As the rules of operationalising the framework determine, the work on the 
contextual dimensions commences after the different information views have 
been set. 
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Fig. 5.13: Information categories in D2: Forms of eýdstence in the FEBuS 
This dimension comprises of seven information categories (Fig. 5.13) and is 
grounded in works such as The Evernden Eight (Evemden 2002), the IAMv00 I 
(Denn &, Maglaughin 2000), the Management information characteristics 
framework (Gorry & Scott-Morton 1971; Periasamy &, Feeny 1997). The 
dimension provides the structure to explore and define all forms and ways 
of presenting an information object. It unites two dimensions in the 
Evernden Eight, these of Types of representation and Types of knowledge. 
Everriden differentiates several taxonomies of types of knowledge: 
explicit/ implicit, hidden/ available; missing or not; formal/ informal; 
quantitative/ qualitative. Of these, the latter two dichotomies are employed 
in the FEBuS, as they clearly relate to information, as well as to knowledge. 
They are represented in the information categories Style and Nature, 
respectively. The IC Style was recognised in the work of Periasamy and 
Feeney (1997) as well, although there it existed under the name of Class. 
The alternative label was considered, but rejected as potentially confusing 
for software engineers who could associate the term class with a different 
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meaning, e. g. as a general template used to create specific instances or 
objects (Dennis et aL2003). 
The IC Nature is also representing the Nature characteristic of the 
information, (Gorry &. Scott-Morton 1971) that is expressed with the values 
'soft' or 'hard' and informs of cases where the information is heavily 
dependent on the individual values and perceptions. It is recognised that 
even if there are subtle differences in the connotations of 'hard' and 
'quantitative' and 'soft' and 'qualitative', the target content of these two 
categories would substantially overlap. Hence the decision was taken when 
describing the value domain of this information category to use the 
taxonomies interchangeably, as required by the imminent context. 
The remaining taxonomies identified by Everriden were also tested on 
relevance to information management in electronic business environment. 
The view with regards to these is that when information exists in electronic 
form, certain characteristics related to the development of information into 
knowledge could not be captured. Thus, despite of the work carried into 
codifying different types of knowledge, i. e. explicit/tacit and 
conscious/unconscious, it is the explicit, conscious information that is 
recorded in electronic format. The dichotomy conscious/unconscious was 
considered as more applicable for socio-psychological behavioural studies, 
rather than in this research, where the assumption is that the use of ICT for 
capturing information is always a conscious act. Still, given the 
achievements in Artificial Intelligence in managing tacit information, the 
taxonomy explicit/tacit has been included as an information category 
named Values. The need for this component is also justified by its ability to 
cater for business units and alliances that do not or only partially employ 
iCT. 
The rest of the categories in this FEBuS dimension were founded in the forms 
of information recognised by Gorry and Scott-Morton (1971) and enhanced later 
by Periasamy and Feeny (1997) (see Table 1.4). Thus the information category 
presentation was based on the dichotomy Form with values lextual' and 
, pictorial't but expanded its domain to include another value, this of 'sound. 
The dichotomy Presentation media (e. g. written/oral) was the foundation of the 
IC carrier, but expanded to incorporate other values, e. g. 'electronic, 'paper. 
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The information. category Levels of aggregation was added to represent the 
dichotomy Aggregation levels With values 'detailed'and 'summarised'. 
Another component in this dimension, the IC StabWty, was added to reflect the 
dynamics of change in the different types of information. As identified later, it 
could also be related to the change pattern of some contextual information, 
such as the categories in D3: Levels of understanding and D7: Types of 
regulations. 
The information continuum presented by Periasamy and Feeny (op. cit. ) 
includes other criteria that were built into other FEBuS dimensions. For 
example: 
e Source (intemal/extemal) relates to Dimension 9: Level of granularity; 
Scope (narrow/wide), required accuracy (high/low) and usage frequency 
(frequent/ infrequent) could be determined by examining the relationships 
between the information categories within the Business and Organisation 
views in Dimension 1: Types of information; 
0 Time horizon (historical/ future) in the categories in Dimension 4: Transitions. 
Dimension 3: Levels of understanding 
This dimension has its roots in the Everriden Eight. It explains how actors in a 
business network acquire their understanding of the meaning of data. The 
introduction of categories such as definitions, models and theories (Fig. 5.14), 
provides the framework for 
enhancing user's ability to // Mlodelis 
comprehend and use 
information. 
The relationships of the 
categories within this 
dimension with the 
information categories in the 
Business view are of primary 
importance for the appropriate 
information documentation. 
Every information object has 




(D3: Levels of 
Definitions 
(D3: Levels of 
Fig. 5.14: Information categories rn D3: Levels of 
understanding 
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to be related to a Definition that also has a detailed description of the 
expectations of this object. This will help in managing assumptions, which, in a 
global virtual team environment could prove to be problematic due to a number 
of reasons, including cultural, demographic and language differences. 
Models, Templates are the second information category within this dimension. 
They are important as they are normally based on mathematical, graphical or 
computer-based simulations, which give a clearer representation of the object 
or phenomenon in focus. 
Similarly, the information category Theories equips users with information at 
hand about formally recognised and tested theoretical underpinnings, if any, 
that could be used for the development and management of the information 
object. 
Dimension 4: Transitions 
This dimension reflects the need of awareness of the transformation that an 
information object could go through. Kovitz (1999) and Checkland and Scholes 
(1999) reflect this need by including a Transformation perspective in their 
works, Gorry and Scott-Morton (1971) and Zachman (1986) classify this as a 
Time abstraction, whilst Evemden(1996) in his Information FrameWork refers 
to is as Transformation over time and later on, in the Evemden Eight labels it 
Levels of transition, or Evolution. 
In agreement with these previous studies, the FEBuS incorporates this 
dimension as a quality measure. 'Ihe understanding here is that accuracy and 
timeliness are two of the criteria for the quality of information and in a context- 
weak environment, such as the virtual office, these need to be readily available. 
Any user of the information object should have the means to establish how 
trustful the information at hand is. The transition audit that this dimension 
offers is one way of doing this. The audit could be based on the information 
categories of Version releases, Stages of growth, Status time stamp (Fig. 5.15). 
The example on Fig. 5-5 illustrates a similar structure of information categories 
representing the Transition within time employed by British Standards Online. 
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As its name indicates, the 
category Stages of growth 
notifies of the development 
stage, e. g. pre-contractual, 
contractual or post- 
contractual. These values 
could be managed by 
building a link to the 
Process category in the 
Business view in DI: Types 
if information. It could 
further be linked to the 
Status 
: Transii 






1 Stages of 
growth 
(4, Transiti( 
Fig. S. 15: Information categories in D4: Transitions 
D6: Roles characteristics and to the descriptors of the position of the business 
unit in the business network (D9: Levels of granularity). This complex 
relationship could be used for building in security measures such as setting 
different sets of IM processes (Dimension 5) per a role and cascading them 
across the different levels of granularity, based on the value of the category 
Stages of growth. For example, if the values in the category are defined as pre- 
contractual, contractual and post-contractual, a during the contractual stage a 
designer at a business network level could have full access rights to a certain 
information object, same as a designer at the business network node. After the 
completion of the contract the business network designer could have only 
monitoring rights, whilst the designer at the business network node could have 
retained the full access to the information object. 
The Status time stamp is another informer of how current the information is. 
As illustrated on Fig. 5.6, its domain could include values such as 'current', 
'withdrawn' or 'draft'. Alternatively a more generic dichotomy could be 
employed, e. g. present/ historical. 
The IC Version releases informs on the version history and in cases where the 
user has access to the full versions list, it could be considered that it eliminates 
the need for the IC Status. Thus, if we know the current version number of an 
information number, we could conclude whether this is current or historical 
data,. However, this category does not inform on the current stage of 
development or capability. As it is the easiest to manage in an electronic 
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environment, and users of the framework could easily relate to it, this category 
is usually listed in first place. 
Dimension 5: Types of Information Management (IM) processes 
This dimension has only one 
information category (Fig. S. 16) and is Dimension 5: 
the correspondent to the dimension Types of IM, 
) 
processes 
P, Types of process in the Everriden Eight. Pr"C'ses ;e ses 
It is the part of the framework that 
attends to the manipulation of data, a 
Fig-5.16: Information categories in 
D5: Types of IM processes 
feature which presence is also identified 
by Cashmore and Lyall (1991). As Evemden and Evemden (2003a) specify, the 
process aspect of information is absolutely critical, as "information only really 
becomes 'information'when it is used in someforTn". The dimension is a building 
block currently incorporates only one information category, IM processes, 
which is the key mechanism for providing differentiated access to information. 
The list of processes could comprise of processes such as: 
:: ý defme 
=> create 







The dimension is a building block for defining the Role responsibilities and as 
such is in mandatory relationship with D6: Roles and the Data 'information 
category in the Business view of D 1: Types of information. 
Dimension 6: Roles Characteristics 
Skills 
(D6 Role 
a ra; cteristi4 The Role dimension consists of the three 
haracterisO 
information categories, Roles (data 
management perspective), Roles (process 
perspective) and Level of 
imension 
Role 
competence/ Skills (Fig. 5.17), each of 
ýaracterisi 
oles (process 
which could enter in a relationship with (D6 Role 




Fig. 5.17: Information categories in 
D6: Role characteristics 
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The following list of roles exemplifies the information content of the IC Roles 
(data management perspective): 
Owner => Manager 
Controller => User 
=> Planner =: ý Analyst 
=> Designer => Builder 
As it could be observed, the set of roles from a data perspective is based on the 
perspectives identified in Zachman's framework, which could be supplemented 
by additional roles, such as manager, controller and user. Such an amendment 
to the original set is envisaged to provide a more generic view of roles, that goes 
beyond the system development focus and recognises that there are actors who 
are only using the information, or controlling (but not necessarily planning) its 
development and use. The theoretical underpinnings for the manager and 
controller roles reside in systems thinking. Checkland and Scholes (1999) argue 
that processes should include both the core processes and the monitoring and 
control ones. This has been further reinforced by the review of Beer's Viable 
System Model that confirmed that the management 'meta system', i. e. control, 
policy, intelligence and co-ordination, should be part of any system description, 
striving to sustain its existence. System 3 (Control) is of particular relevance to 
the suggested amendments to the Roles list. Current works on Information 
Architectures (with the exception of the work done by Van Swede and Van Vliet 
(1993)) do not address feedback and control aspects. The argumentation for 
enhancing the roles list in the FEBuS is that each of the core processes of 
planning, analysis, design and build have their corresponding role, and so 
should the supporting processes of monitoring and control. 
The information categories within this dimension have further theoretical 
support in the works of Belbin (2003), Currie (2000), Denn and Maglaughlin 
(2000), Kovitz (1999) and Yu (1995). 
The content of the second information category within the Roles dimension, the 
Roles (process perspective) could be defined by the dichotomy 
source/recipient. This component 
is largely informed by the relationship 
between the categories Data, Process and Role (data perspective). This was 
included following the argument that 
-In developing a model, its purpose and recipient require to be identifiedfirst. ' 
(Periasamy & Feeny 1997) 
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The relationship between the two Roles categories could further specify the flow 
of data with regards to the actor worldng with this data, e. g. whether a Manager 
is the Source or the Recipient of certain data/information. Understandably, the 
Source aspect of the Role (process perspective) is not equivalent to the Owner 
aspect of the Role (data perspective). A point to note here is that an actor could 
take several roles with regards to the management of a particular data item. 
The third of the information categories in this dimension, Level of 
competence/ Sk: Uls refers to the taxonomy of requirements for each role. If 
required, further to the definition of skills required, this component could have 
other attributes, referring to the scope, priority and type of the requirement. 
The Scope attribute is could be defined as either Generic skills or Specific skills, 
where Generic skills include, for example, presentation skills, whilst an 
example of specific skills is command of SPSS, Java programming skills, etc. 
The Priority attribute could have a domain including the values of Desirable' 
and Essential'. The Level of competence/ Skiffls information category could also 
accommodate information on professional or educational qualifications that 
would be helpful as a benchmarking criteria, or as a factor for building up 
confidence in the source or recipient of the information, based on the skills and 
qualifications s/he possesses. This could be achieved by adding another 
attribute with a domain defined by the set of values: 'skill/ competence, 
'professional qualification'. and 'educational qualification. 
The responsibilities of each role, as typically outlined in ajob specification, are 
built into the relationship of the role with other information categories, such as 
IM processes or the Data category. Should outsourcing takes place, a 
relationship with another dimension, i. e. Levels of granularity (Le. internal, 
extended or external) should be examined. This relationship will provide for 
building in additional security measures, based on the level of externality of the 
actors and their responsibilities. 
As with the rest of the information categories, the attributes and value domains 
of the information categories in D6: Roles characteristics is dependent on 
requirements of the specific business system. 
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Dimension 7: Types of Regulations 
Standards, Policies and I\ Standards Standard 
egulations) 




components x6thin. Dimension 7: 
Types of Regulations (Fig. 5.18). 
Similarly to the categories 'Dimension 7: '. 
Strategy and Structure from 
Types of 
regulations, -,, 
Dimension I Types of Policies Regulations 'c (D7: Types of 
information, they are recognised 
C(DTTypes 
of regulations regulations 
by web information architects 
(Denn & Maglaughlin 2000), Fig. 5.18: Information categories in 
researchers in system thinking 
D7: Types of regulations 
(Checkland 1999) and consultants on management of distributed teams 
(Haywood 1998). Forrester (1991) also suggests a category in the mental 
database of a system that addresses policies, i. e. 'Observed structure and 
policies' (cf. Fig. 4.8). The above propositions have been largely ignored by the 
family of Advanced Information Architectures (Table 2.7). It could be argued 
that knowing the standards for data, process, network et al, would replace 
some of the physical and situational context of the particular task that 
many forrns of electronic communication can reduce, eliminate or distort" 
(Haywood 1998). 
Furthermore, provision of availability standards sets a foundation for 
establishing trust amongst team members and organisations, which in turn 
could influence positively the success of a project. 
The FEBuS Dimension 7: Types of Regulations addresses these observations by 
providing three information categories to provide details on the political, legal, 
economic, environmental, social & technological constraints that regulate the 
performance of the system. 
Standards, Policies &, Regulations relate to and provide information on: 
" System 2: Coordination (Beer 1984) 
" System 5: Policy (Beer 1984) 
" Environmental constraints (Checkland 1999) 
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information characteristics such as Aggregation level (e. g. detailed or 
summarised), Class (e. g. Formal or Infon-nal), Required accuracy and Usage 
frequency (Gorry &, Scott Morton 197 1) 
Access, Security and Reach as aspects of Information Architecture (Currie 
2000) 
The Weltaanschlung component of the root definitions (Checkland 1999) 
and to the contextual information as understood by Haywood (1998) 
m availability and acknowledgements (Haywood 1998). 
Examples of the entries in the Standards IC include IS09001, intemal 
standards for availability and acknowledgements; XML as a document and 
message standard, et al. Similarly, The Data Protection Act 1998, The 
Disability Discrimination Act 1995, The Human Rights Act 1998, et al. could 
form some of the content of the IC Regulations. The last of the categories in this 
dimension could include company or business network intemal policies such 
as Environmental policy, policies on Health and Safety, on e-mail and Intemet 
use et al. 
Dimension 8: Levels of granularity 
This dimension currently comprises of oiic 
information category only (Fig. 5.19) tljýjt 
deals with the hierarchy of the alliance or 
the levels of externality and informs on the 
scope of the information as understood by 
Gary and Scott-Morton (1971) and Currie 
mension 
Levels ol 
iranularil Levels of 
externality 
Fig. 5.19: Information categones in 
D8: Levels of granularitv 
(2000). It is characterised by two attributes, Business network type and Focal 
business unit, reflecting the external and internal focus Of analysis, respectively. 
The values for the Business network type belong to a domain that illustrates the 
span of the business network, e. g. global, indu stry- specific, within an 
enterprise or extended to customers. Respectively, the values in this domain 
could be jGlobal, Industry-wide, Enterprise-wide, Customer-inclusiveý. The 
values for the second attribute, Focal Business Unit, denote the level of analysis 
within the business network and are tightly linked to the structure of the 
business system. They could be (Network, Department, Project team, 
Individuall. The two attributes are complementing each other to represent the 
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focal point of the framework in its imminent network context. Further 
information on the structural organisation of the business unit in focus is 
provided by the information category Structure in the Organisational view of 
D 1: Types of information. 
The organisation of the Levels of granularity dimension presents a minor 
modification of a dimension in the Information FrameWork (Evernden 1996), 
called 'Levels of Ownership'. The latter suggests a population of six variables - 
global, industry, cross-enterprise, enterprise, local, individual. The 
modifications suggested in the FEBuS are based on generalisation of the above 
taxonomy through the merger of the 'industry, 'cross-enterprise' into an 
information cluster called Extended' and the re-labelling 'cross-enterprise' to 
'business network'to reflect the common goal of the alliance. The network node 
is not added as a distinct level of granularity, as it could be any unit from the 
list of the subordinate of the business network. For example, a project team 
could form one network node and it could communicate with another node in 
the business network that could be an organisation. In cases where the project 
team is not the whole organisation, its IA should be aligned firstly with the IA of 
the organisation in which the project team belongs. Additionally, the cluster 
Extended'in Evernden's work was broadened by adding a category Customer- 
inclusive, to reflect the trend for many companies to open their computer 
networks for the customers and allowing them to pull required information on 
demand, rather than to wait for it to be pushed to him/her. 
Similar simple classification based on the externality of the focal point, is 
offered by Cashmore and Lyall (199 1), who differentiate three levels, these being 
external, corporate and internal. Checkland (1999) has a corresponding 
clement in the root definition, i. e. the Owner's one. 
Another modification of the Evernden's work that the FEBuS suggests is the 
promotion of Iocal' into an information cluster and its specialisation 
in 
information categories as per the business case, e. g. departments or teams. 
'Ibus, for example, in the case of developing an information architecture for a 
node in a business network formed to build a prototype of a new car model, 
where the node comprises of a team of 
four designers, the attributes in the 
category Levels of granularity will 
have the following values: 
Business netuurk type = Industry-wide 
Focal Business Unit = Project team 
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The Structure category in D 1: Types of information will describe the arrangement 
of the team from a managerial point of view. The responsibilities of each of the 
team members with reference to the data on the car prototype will be 
represented by the category Roles (with reference to data) in D6: RoIes, and their 
access rights to each of the data objects will be specified by the set of IM 
processes allocated to them. This mini example illustrates how Levels of 
granularity is linked to Dimension 1 and could serves as a basis for setting up 
security measures in place (See the example for Dimension 4: Transition). It 
also best highlights Rule 3 on the vertical and horizontal integration within the 
FEBuS (Fig. 5-8). 
The above discussion of the components of the FEBuS reflects the predominant 
focus on relationships of complex nature among the information categories in 
the business network. It is believed that to elicit the information content of 
these relationships, that intertwines all the aspects and perspectives discussed 
above, will provide an invaluable source of information for the business 
alliance. To establish to what extent practitioners recognised these components 
and relationships an empirical evaluation of the framework was conducted (See 
Chapter 6). 
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5.2. CHARACTERISTICS OF THE FEBUS 
The FEBuS is a generic framework that aflows organisations to design/re- 
desigri, integrate, evaluate and build an information architecture that fits with 
the organisational structure, behaviour and environment of the business unit. 
It is applicable at different organisational levels, from the business network 
level to the project team level. The tool builds upon previous theoretical and 
empirical work and endeavours to go beyond the pure description of e-business 
system building blocks and their relationships with each other and with the 
environment, and to enable balancing IT efficiency with business information 
needs. This is addressed by guarding the electronic enterprise against the sub- 
optimisation of contextual information and soft system characteristics. 
5.2.1. DATA, INFORMATION OR KNOWLEDGE ARCHITECTURE? 
The Open Group (2002) defines data architecture as 
'the structure of an organization's logical and physical data assets and data 
management resources. " 
The presented framework is an INFORMATION framework, rather than a DATA 
framework, as it not only presents the data, i. e. facts and figures, but also 
organises this data in a meaningful form, aiming to assist users who need this 
data in the fulfilment of their purposes. Further, as specified in Section 2.1.1, 
the data is structured according to its content, form, relevance to user role and 
business infrastructure, with view to improve user's understanding of the 
situation/problem and to provide for more effective and productive 
performance. This determines the role of the framework as an information 
framework, rather than data framework. 
it could be argued that the proposed framework could also be used as a tool for 
knowledge management, since it is designed to support decision making and 
could be helpful for enhancing the knowledge of information-users within an 
organisation. This last statement is true, only if we adopt Chaffey's 
definition of 
knowledge management, i. e. 
Knowledge management are "techniques and tools for collecting, managing and 
disseminating knowledge within an organisatiore'(Chaffey 2002) 
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5.2.2. INFORMATION ARCHITECTURE OR INFORMATION SYSTEM 
ARCHITECTURE? 
This framework is designed as a framework for Information Architecture and 
conforms to Evemden's definition of Information ArcWtecture (Section 1.3.7). 
However, as discussed earlier, in e-business context an IA framework is also an 
ISA framework. The two-fold perspective of information system' definition, 
allows for a wider interpretation of the ten-n IS, i. e. in conformance with the 
definition provided by UKAIS (1999), or for a narrower technical view, where IS 
stands for 'computer-based software application. Whilst the former allows the 
FEBuS to be used with no amendments, the latter needs only some of the 
dimensions of the framework to represent information on the four IS 
components defined by Cashmore and Lyall (1991) and the relationships they 
maintain. 
5.2.3. THE FEBUS AS AN EVOLUTIONARY FRAMEWORK 
'Mcovery, that is a mix of instinct and methodl" 
E. Husserl 
The evolutionary nature of the proposed framework is determined by the 
principles that governed the development of the framework: 
Using terminology already familiar through previous works on IA. 
(2) Using the most widely recognised IA components and Previous works on IA 
as foundations. 
(3) Integration with other works in the IS field affecting IAs. 
The employment of these principles in the study is discussed below. 
The structure and the terminology used here are based on those used by 
Evernden (2002) for the description of The Evernden Eight framework. Minor 
variations are introduced to allow for the information clusters to be an optional 
structural component. 
The design of the framework is founded onto the nine most common IA 
dimensions identified in Section 2.1.2 (Table 2-8). The original labels of the 
dimensions were kept where possible and any changes in the names were 
clearly documented. Additional dimensions were 
built in to reflect the latest 
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research efforts in IA and the raising requirements of e-business identified, 
documented in Chapter 2. Table 5.3 provides a summary of the works 
underpinning the FEBuS components and Table 5.4 draws a comparison 
between the framework that has had the greatest influence on the proposal, i. e. 
the Evernden Eight, and the FEBuS. 
Meta levels as a dimension has been first introduced in the Everriden Eight 
model and suggested values include 'Language' (e. g. corporate, business model, 
etc. ) and 'Grammar'. The values of the latter variable could represent the 
information characteristic 'Overall emphasis' and span the continuum from 
Syntactic to Semantics (Gorry & Scott-Morton 1971). 
If we take the level of analysis at a higher level, reviewing the framework itself 
as a system, the same eight information dimensions could be applied. 
Language will be described as part of D2: Levels of understanding or D9: Types 
of regulations. Similarly, the dimension Levels of constraints as identified by 
Evernden (1996) (e. g. Decomposition, Composition and Implementation) is not 
included as a separate dimension here. The content that this dimension reflects 
would normally be presented by different instances of the framework, thus 
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Information Architecture for Business Networks 
Table 5A Cross-referencing FEBuS and The Evernden Eight 
Ch 5: Theoretical Framework 
The FEBuS The Evemden Eight 
D I: Types of information D 1. Types of information 
" Business view, 
incl. Business function, Data, Work-flow 
(Business process) 
" Organisational view, incl. Strategy & Structure 
" Technical view, incl. Network, Application, 
Platform, Interface 
D2: Forms of existence, incl. nature, values, style, D3. Types of representation 
carrier, stability, level of aggregation, presentation D5. Types of knowledge * 
D3: Levels of understanding, incl. Definitions, Models, D2. Levels of understanding 
templates and Theories 
D4: Transitions, incl. Version releases, Stages of D4. Levels of transition 
capability or growth, Status (present or historical) 
D5: Types of IM processes D7. Types of processes 
D6: Roles characteristics, incl. Based on role (data D6. Levels of responsibility 
perspective), Based on role (process perspective), 
Levels of competence, Skills 
DT Types of regulations, incl. Standards, Policies, 
Regulations 
D8: Levels of granularity D8. Meta levels 
(as language and grammar) 
D5. Types of knowledge 
IDS. Types of knowledge is the only dimension from The Evernden Eight that is not fully covered by 
the FEBuS. Only some aspects of the dimension are partially addressed in D3: Forms of existence 
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5.2.4. FLEXIBILITY AND ADAPTABILITY 
The FEBuS provides a set of IA dimensions and suggests example taxonomy of 
these dimensions that are applicable to all organisations, regardless of their 
type, size and market sector. However, individual information architectures 
could differ due to the size of the organisation and the type of activities, the 
comple2dty of its processes and the competence of the people involved with the 
development and management of the tool. 
Furthermore, the recursive logic of the framework and the build-in quality 
check for vertical and horizontal integration (Rule 3, Section 5.1.3) allow this 
same analytical construct to be used when addressing the needs of a business 
network. The participation (or not) in a business network and the compleýdty of 
the interactions within this alliance will further determine the specificity of the 
individual product. 
5.2.5. DEVELOPMENT METHOD 
Unlike other architecture frameworks, such as tIM (Evernden 2000) and 
TOGAF (The Open Group 2002) at this stage of the research, the FEBuS does 
not aspire to provide an architecture development method. This is in discord 
with the definition of an architecture framework given by The Open Group 
(2002) (cf. Section 1.3.6), but is a common practice across other architecture 
frameworks. 7he argumentation for this here is as follows: 
Organisations usually have their Own individually tailored process for 
describing an information architecture, which the framework could 
complement, but not discard. 
The decision of how to use the framework will depend on the purpose of the 
architecture exercise and the respective view/position of the decision 
maker. Examples of viewpoint include information security, information 
strategic management, gap analysis, impact analysis, interoperability 
analysis, process redesign, et al. 
However, the development of an IA development method accompanying the 
FEBuS is being considered for future extensions of the work, mainly for the 
needs of these enterprises that do not have an IA-building process 
in place. 
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5.2.6. MANAGERMLL POTENTIAL (USABILITY) 
It is envisaged that the proposed framework provides for an integrated intra- 
and inter-organisational. IS architecture and has the potential to overcome the 
limitations of the current internally focused IS development considerations and 
to support the establishment of electronically integrated business networks. It 
could equally successfully be applied to a single organisation striving for 
electronic integration. A version of the framework that excludes any references 
to technology and technology-related issues could be developed to serve as an 
information management framework for organisations that do not employ 
computer-based information systems. 
Similarly to previous IA analytical tools the FEBuS has a potential as a strategic 
systems planning tool, as covers four of the five approaches to strategic systems 
planning as identified by Earl (1993): 
1. Business-led - aiming to provide for achieving the business objectives and 
being supported by the business view of the framework (Dl) 
2. Administrative - dealing with identifying and allocating IS resources and 
informed by the Data and Roles information categories, as well. as by the 
categories in the Technical view. 
3. Technological - focusing on the production of models and blueprints, 
usually regarded as an exercise in business and information modelling and 
based upon the categories in the FEBuS dimension Types of understanding. 
4. Organisational - building up the organisational leaming about business 
issues and the IT contribution that is based upon the organisation view of 
the framework and all the contextual dimensions, incl. Roles, Types of 
regulations, as well as the focal dimension Levels of granularity. 
The only aspect that is not supported is the Method-driven one that requires 
the presence of a method for application of the framework. The development of 
such an extension of the work was outlined in the previous section as a further 
development of high priority. 
Further applications of the framework include its use for historical analysis of 
the transforination or the lifecycle of the information system. 
One of the core potentials of the framework is seen as a communication tool in 
business networks. The framework draws the attention to complex 
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relationships between its components and recognises that to be used as a unit 
of analysis such relationships will require bringing together IT, IS and business 
professionals and bridging the gap in the subject, hierarchical or geographical 
divide. Ultimately, in addition to the importance for managing resources and 
controlling organisational boundaries, the framework will become recognised as 
a tool for business network/ enterprise integration in its wider definition. 
Furthermore, the framework could be employed as a part of quality 
management system, as it informs on many aspects required by ISO 9001: 2000 
(BSI 200 1). Further details on such application are discussed in Chapter 7. 
5.2.7. VISUALISATION AND SOFTWARE SUPPORT 
The framework as designed is multi-dimensional organization of integrated 
components, where each of the components is explicitly differentiable from the 
others. As such, visualising it presents a challenge to the researcher. The 
methods for representing such multi- dimensional relationships was discussed 
earlier (Section 3.2-3), but none of the graphical presentation tools was found to 
meet the criteria of feasibility and user-friendliness. 
As a result, curTently the means of describing the model including the most 
traditional one, the textual description and a general purpose presentation tool, 
Microsoft PowerPoint that makes possible the hyperlink navigation within the 
framework. Due to the multi-dimensional structure of the tool the 
establishment and visualisation of the dependencies between the components 
have been one of the major difficulties experienced during the development of 
the tool. There is an on-going work for identification of suitable mechanisms for 
a graphical representation of the n-dimensional structure (Giovinazzo 1995). 
However, other pictorial models such as the ones used by Periasamy and Feeny 
(1997), together with software applications, are being considered for the their 
ability to represent information objects and the relationships between them 
in 
an easy to understand way. This and the limitation of time have affected the 
incorporation of software support of the development of individual information 
architectures. 
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5.3. SUMMARY 
'7he goal of theory is to diminish the complexity of the empirical world on the basis 
of eVIanations and predictions' Bacharach (1989, p. 513) 
The proposed framework presented in this chapter introduces a conceptual 
schema for presenting and understanding the information in business systems 
and in particular in distributed business networks that employ information and 
communication technologies as a vehicle for their operations and 
communications. It attempts to meet the information needs of e-business 
enterprises and networks by using a few key constructs and excluding 
unnecessary detail. It is envisaged that it will help businesses cope with 
information overload and the complexities of decision-making in a virtual world, 
as it attempts to compensate the lack of context in a virtual world by 
incorporating some of the attributes of the information infrastructure as 
traditionally understood. 
The extent to which the proposed theoretical framework meets the 
requirements for e-business architectural frameworks (Section 2.3) will be 
evaluated empirically (See Chapter 6) and any amendments to the proposed 
structure and rules based on the findings of the primary research will be 
discussed in Chapter 7: Reflections. 
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"It is easier (and morefun) to evaluate a building 
than to evaluate that building's blueprint. 
Toub(2002) 
This chapter introduces the evaluation process and tools, and presents the 
analysis of the primary research findings. Its prerequisites are Chapter 3, that 
identifies the most suitable for this research multi-method configuration, and 
Chapter 5, that describes the result of a synthesis of existing information 
frameworks, IS frameworks, relevant concepts and best practices, i. e. the 
theoretical framework for Information Architecture for e-business networks. 
As the research is grounded in the principles Of POst-Positivism, both positivist 
quality criteria, such as validity, reliability and generalizability, and non- 
positivist criteria, such as credibility, confirmabillty, dependability and 
transferability, have been considered. In meeting these requirements, to provide 
some contextual information for better understanding of the results, a detailed 
description of the evaluation process with details of the implementation of the 
evaluation tests and the evaluations instruments is provided at the beginning of 
the chapter. Having set the context, the discussion moves on to discuss the 
findings of the three evaluation tests using the framework structure as a basis. 
The chapter concludes with a synthesis of the results and a summary of the 
impact of the evaluation on the proposed framework. 
The reflections on the evaluation fmdings and the changes to the model are 
presented in the following Chapter 7. The analYsis of the quallty of the work 's 
included in Chapter 8. 
Ch (): Evilluatioll of the Frmnewoi k 
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6.1. THE EVALUATION PROCESS 
Chapter 3 introduced the evaluation approach in this study, namely a multi- 
method approach triangulating the results of a Delphi study, an survey and 
face-to-face individual interviews (Fig. 6.1) that took place in the period between 
2001 and 2003. As identified later in Section 6.3, special consideration was 
paid to the selection of the panel of experts invited to take part in the evaluation 
and the fact that the participants in all the three evaluation exercises were self- 
selecting was argued to be of advantage to the validity of the results (Section 
3.1.2). 
Fig. 6.1: Triangulation of evaluation methods 















quality of the model 
Verified theoretical model 
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Bacharach (1989, p. 501) proposed that in undertaking theory testing 
researchers should first assess validity of the building blocks of the framework, 
i. e. the underlying constructs and the variables, and only afterwards examine 
how the constructs and variables are assembled into propositions and 
hypotheses. These arguments, together with the understanding that the 
proposed multi-dimensional framework is very complex to be fully tested with 
self-administered questionnaires, determined the decision that the first two 
evaluation tests should focus only on the components of the IA. Each of the IA 
building blocks was described with one or more questions (See Section 6.2). 
Some questions implied relationships between a set of components, but the 
general intention was that structural submodels and relationships should not 
be tested explicitly here. Some confirmation of the existence of such might 
transpire through the qualitative comments that the participants in the 
questionnaire-based tests, i. e. the Delphi study and the electronic survey, could 
make. Testing the structure of the framework and the relationships between its 
components were one of the objective of the third evaluation test, the 
interviews. 
The implementation of each of the three tests is documented and critically 
analysed here with the view of providing evidence of internal and external 
validity of the process, as well as to highlight any particular issues that fellow 
researchers could consider when trying to replicate wholly or partially the 
evaluation design. 
1. THE DELPHI STUDY PROCESS 
The Delphi evaluation (fig. 6.2) comprised of three phases: 
* pre-study, also called Exploration & admim This phase included 
preparatory work on the content and design of the questionnaires (see 
Section 6.2) and supporting letters, as well as setting the criteria for 
participants selection. The name Exploration was chosen for consistency 
with other works describing Delphi studies (Linstone 1978; Turoff & Hiltz 
1996). The difference with previous studies is in the relative place of this 
stage. Here, as the Delphi study was used for theory evaluation (Bacharach 
1989), the list of issues was developed by the researcher to reflect the 
perspectives and components of the tested framework. Should the Delphi 
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method had been used for exploring future issues, this list would have been 
generated by the participants throughout the rounds. 
Main study - This phase encompassed three stages, i. e. Preparation, 
Evaluation and Analysis. The Preparation stage completed the Selection of 
participants and the Pilot study of the questionnaire with three informed 
academics. The Evaluation stage involved the initial scoring and review of 
the scores for each of the issues suggested in the pre-study. As indicated on 
the implementation chart of the Delphi study (Fig. 6.2) due to the threat of 
low return rate, midway through the Round 1 of the Evaluation stage 
decision was taken to expand the participants group and there was some 
iteration to the Selection stage. The rest of the rounds in the Evaluation 
stage proceeded in sequential manner. More details on the conducting of 
the Preparation and Evaluation stages are given below. The results of the 
Analysis stage is discussed in depth in Section 6.4. 
Post-study, also named Utilisation. Here, the report with the findings of the 
Delphi study was developed and the results of the final round were 
compared to the outcomes of the electronic survey and the interviews. This 
phase had some common activities with the post-study phases of the other 
two evaluation tests, hence further details on these are presented in Section 
6.3. 
In setting up a Delphi panel it is critical that the panel consists of people that 
are informed and have some experience in the subject area (Dietz, 1987; Ziglio 
1996), since their expertise is sought to validate the proposed framework. For 
this purpose, the Placement office at the Bournemouth University Business 
School was approached for some information on contact names from the 
companies that provide placement for the students studying IS-related courses. 
The list of companies includes companies of different sizes and market sector, 
but normally the students have an IS professional for a line manager. The 
questionnaire for the first Delphi round 
(Appendix C3) was sent together with 
the student performance appraisal forms going to the line managers 
for 
Placement 200 1, a total of 90 people. A pre-paid addressed envelope was 
enclosed for participant's convenience and 
it was requested that the appraisal 
forms were returned with 2 weeks time. The same deadline was set for the 
questionnaire. 
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Deluhi PI-n*n. 
Transposing the frannework into a set of questions 
Forination ofthe set oferileria for participants selectioi, 
I'Teparing the set ofqoestioiinaires an(] supp(, m- letter, 
Selection of nart cinan. U 
Arranging the dispatch of the first/second batch ofRocind I 
(JUestionnaires - collaborative work with the Placement offic 
90 IS ptolessionals selected for the l"batch of Round 1 
Survey with B ISM Year 4 students to identify potential 
participants in the Delphi study and/or the follow up intervie 
61) IS professionals selected for the 2' batch (4 addressev not 
[Ou nd, figure for the I" batch - 6S effectively) 
Round I questionnaire sent to 159 participants in toial 
(155 effeelkely, as 4 addressee were not found) 
P lot ýIud 
Conduct 3 pilots ofthe qUeSIIOnn 
Amend [he design and cotit-t as 
the recommendation, ifilie 
participants in the pilot 
Delphi Round I Sample size: 155 Replies: 19 
Objecti%c To test tire desnabilitv and feasibilny oCcomponents ofthe framework 
Contemsofthesi-ey framework coniporients (for each issue desirabilit v and feasibilaN mark on a 
Likert scale of I to 10 and space for comments). organisational specifics With regards to information 
exchange, personal information 
Monitoring the renurn rate Less than 11`6 at the end ofthe Is( month, Telephone reminders 
Minor modifications done to the design ofthe questionnaire for the I' batch based on reconimendanon 
from one participant 
Return rate from the I" batch 16 67% ( 15 out ofQO). Return rate frorn thdtbatch 611 OUt 01`6ý) 
Return rate total for Round 1 12 26'. 
Total number ofresponse' 19 our of 15s (I anonvnious) 
Dec-s .. 
ýý,,, Progrms to Delphi Round 2 or Term in ation of thir Delphi iun,, 
on Delphi Ae6cw ofthe retimis froin Round I 
, is considered as acceptabli, saniple swe, PTOCCCd 10 ROLind 2 
Delphi Round 2 Sarnple siýr: 19155 Replies: 12 
Objective To infonn the participants ofthe results from Roundl and give then an opportunity to re%ic 
their scorings in tire light ofthe average results 
Contents ofthe survey a%crage result, panicipani score from the Round 1, im-ch-us. conunents 
Monitoring the return rate 
Reminder sent via e-mail ten days afler the second LILIestionnaire was sent 
Retum rate 66 67*,. ( 12 out of 19) 
Dec*ion 
"'ý Proermi to Delphi Round 3 or Termination of the Delphigomey 
on Delphi Analysis of the results from Round 2%% ith tegards to changes of opooon 
pmg, e. 
() 76-6 ( 15 lo. ) sho%% s stabilitv in the respondents' % ieý s Proc"d to Round 
Definhi Round 3 Sample size: 12 155 Replies: 7 
Objective ro inforru the participants ofthe results from Round2 and give then an oppmuuutý to re- 
their swrings in (he light ofilie average results 
Content, ofthe suicy average result, participant score from the Round2. amendments, coinniews 
%loniforing the return rate 
One luc-stionnaire WILImed as tire participant had left the conipany 
Rcul"I late f, I 61ý (7 I'LA III- II) 
Dec I 
Progress to Delphi Round 3 or Termination of the Delphi somey 
on DelPh ýnalysis ofthe changes oft)pitmin and size ofthe sarnple in Round 3 
ffogress 
Decision to terminate the stuck due to the sinall size ofthe s, imple 
Analysis of the Delphi studv results 
Analysis ofthe results in categones of desirability and feasibihtý 
Analysis ofthe significance ofthe new components the IA ftamc%-jk introd-c, 
Consideration and analysis ofthe qualitative feedback, IC file COM11101IN Orth' 
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indicated that they would be interested in the results. 
i ing the results ofand the experience with the Delphi study when designing the on-linc su'v" 
. nid the reviewing 
the FEBuS I*ramewoTk 
Reflecting on the ýpcncticc gained froin the application ofthe Delphi studv 
Fig. 6.2: The Delphi survey implementation chart 
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The return rate was monitored on a weekly basis. Judging by the amount of 
questionnaires returned within the first 10 days, contingency measures were 
planned. These included enforcing the feedback from the first batch of the 
questionnaire and expanding the research sample. 
During the third week after the start of the Delphi study, the placement 
contacts that had not returned the forms were contacted by telephone to 
request the expected appraisal and survey. As a result, 15 completed 
questionnaires were returned in total, giving a return rate of 16.7%. 
Although the theory argues that this is acceptable size pane (Linstone 1978; 
Ziglio 1996) and practice proves that panels of the same or smaller sizes have 
been used in previous studies, e. g. Bums (1988) (in Hasson et al 2000) and 
Fischer 1978), it was considered that there is potential to increase the panel 
size by approaching IM managers from placement companies from previous 
years. All together, the second batch after being filtered for redundancies with 
the first batch, comprised of 69 questionnaires. The design of the questionnaire 
was slightly changed to incorporate minor style improvements suggested by 
respondents from the first batch. To enable the researcher to monitor the 
returns the copies of this questionnaire were of different colour. 
Four of the questionnaires mailed with the second batch were returned with the 
note that the recipients were not found, or do not work any more for the 
company. out of the remaining 65 copies, only four replies were received, giving 
a return rate of 6.15% for the second batch only. Surprisingly, four months 
after the second batch was sent another completed questionnaire arrived, 
increasing the return rate of the second batch to 7.69%. As this reply was 
received too late in time, even after the second round of the study had been 
completed, it was not used in the analysis of the study. One of the 
questionnaires was completed, but did not provide any contact details. 
Consequently, it was used in the analysis of the results of the Round 1 results, 
but the number of people invited to participate in the second round of the 
survey was reduced to 18. 
In summary, for the first round of the Delphi study a total of 155 
questionnaires were sent and 
19 were received within two months of postage. 
The overall response rate was 12.26%, which is slightly lower compared to 
other studies (Holsapple & Joshi 
2002), but is justifiable given the length of the 
questionnaire, the potential 
difficulty of people to associate immediately with 
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the concept of information architecture, and the fact that there were no other 
incentives associated with the research, apart from the 'feel good factor. 
At this point a decision needed to be taken whether the size of the sample 
would provide reliable results. Based on Ziglio's observation of previous studies 
(Zigho 1996), where good results were obtained from even smaller homogeneous 
groups of 10-15 experts, it was decided that the size and the composition of the 
sample were appropriate to proceed to the next stage. 
In the second round of the Delphi study 18 questionnaires sent providing 
information on the group means and the respondent's own score for each of the 
questions. The letters thanked the participants and invited them to review their 
score in the light of the average result, if they considered this needed. 
Only 6 replies were received within the first two weeks of sending the Round 2 
questionnaire. To minimise non-response, the remaining 12 participants were 
prompted of the expected reply. The reminder was sent via e-mail as in their 
responses in Round 1 these participants have identified e-mail as most 
preferred method of communication. As a result of this follow-up, 6 more 
replies were received, thus totalling the number of responses to 12 out of 18, 
giving a response rate of 66.67%. The response rate is in agreement with Delphi 
studies with intra-organisational panels, and even higher than other studies 
that had employed inter-organisational panels (Holsapple & Joshi 2002). All the 
12 responses were valid and used in the analysis. 
Two criteria, the size of the participants sample and the stability of the 
responses, were taken into consideration when deciding whether to terminate 
the study after the second round or to progress to Round 3. Each of the 
completed questionnaires was examined to establish whether the participant 
chose to change the scoring from the first round. The assessment of the 
stability of the responses generated a result of 15.3 % that is very slightly 
higher than the threshold figure of 15 % that would determine that the changes 
in the responses is low enough to justify the termination of the case study 
(Linstone 1978). Furthermore, a close examination of the change patterns 
revealed that there were four extreme cases, one with an exceptionally high rate 
of changes and three with no changes at all. To resolve this dilemma, a five per 
cent Trim statistic was considered, but rejected due to the small size of the 
sample. Other Delphi reports were consulted for indication on how to treat 
such extremes in the results, but the literature provided no details on the 
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change patterns, but only on the change rate. The observed exceptions could be 
attributed to many factors, including lack of confidence, overconfidence, events 
that had taken place in between the two rounds to taking the request to 
complete the questionnaire too lightly. However, in rejection of the latter 
statement, it has to be acknowledged that in all the three cases with no 
changes the respondents explicitly indicated that they want to keep to their 
initial scores. This encourages a speculation that the six non-returns are also 
happy with their initial views and opted not to send back the Round 
2questionnaire, as the supporting letter did not request this explicitly. Such an 
interpretation ascertains a greater stability of the results and should taken into 
consideration, would have resulted in terminating the Delphi study. Moreover, 
that studies involving only two iterations have been reported in the past 
(Erffmeyer et al 1986, Linstone 1986, Holsapple & Josl-d 2002). 
However, to improve the quality of the results, decision was taken to conduct a 
third round of the Delphi study with the 12 respondents from the second 
round. In retrospective, it is considered that this and any following iteration 
could target all the participants in the initial round. However, in the absence of 
any specific guidelines from the Delphi theory and practice, it was assumed 
that non-participation was intentional, but not due to concurrence with the 
results. As the supporting letter did not explicitly request the questionnaire to 
be returned even if the panellist agrees with all results. 
Similar to the second round, the respondents from Round 2 were presented 
with the mean results of the round and were offered an opportunity to adjust 
their scores should they consider appropriate. One letter was returned with the 
note that the participant has left the company. Of the remaining 11 
questionnaires 7 were returned, giving a return rate of 63.6 %. Even though it 
seems a low sample, this is still within the range specified from Zigho (1996) if 
there is sufficient expertise on the discussed matter. It could be argued that the 
comments provided on the questionnaire and the 
determination to complete 
this long questionnaire three times, provide some confidence in the expertise of 
the panel. However, given the experience with the first two versions of the 
research strategy, the option used, 
i. e. a self-selecting panel in Rounds 2 and 3 
and no further testing on the association and expertise 
in IA, was the best 
available choice. It is also a common practice not to expose participants 
to any 
suitability, but judge for their suitability to 
take part in the panel only by their 
job title. In this case, the confidence levels are higher, as initial information on 
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the e-business and e-communications practices in the represented 
organisations to confirm that the informant's knowledge is based on sufficient 
experience and understanding of IA requirements. 
The results prove that in this third round participants were more willing to 
adjust their scores to converge towards the mean result, which resulted in a 
change rate much higher than the expected 15 or less % (Linstone 1978). This 
tendency for divergence rather than convergence could be attributed to several 
factors, amongst which the greater interval between the second and the third 
round, i. e. ten months, as opposed to the two months between Round 1 and 
Round 2. The longer break allowed for further development of personal 
experience and knowledge, as well as for changes in the situational context. 
The combination of these factors could have impacted on the individual views, 
and on the results of the study, respectively. It is not possible to establish 
whether such changes took place. It could further be hypothesised that only 
the people who felt strongly about the issues covered by the questionnaire sent 
it back and those five participants that did not return the Round 3 
questionnaire did so as they did not have anything further to express. 
In analysing the factors impacting on the stability rate, another aspect of the 
Delphi study was considered as in need of further investigation, that is whether 
knowledge of the sample size could have any impact on the rate of change in 
individual views. It could be hypothesised that in cases where the participants 
are aware of the size of the sample, there is a negative correlation between the 
size of the sample and the stability of the results. That is should the 
participants are aware that the size of the sample is very small, it is likely that 
they will sustain their original views, whilst they could be willing to converge 
with results generated by a larger group of people. In this study the participants 
were not told what was the sample size of each round, and no conclusions 
could be made on the reason 
for the change results. Furthermore, it was not 
possible to compare the pattern of the stability results of this study with other 
Delphi studies in the IS field referenced in this paper, as the change rate was 
reported only in few papers, mostly 
from the social and political studies 
(Fischhoff & MacGregor 1982; Linstone 1978; Parente et aL 1984). These are 
interesting methodological issues that could be pursued in further studies. 
The convergence rate in the last round, the size of the sample and the current 
practice of most Delphi studies to terminate after the third round 
(Brancheau & 
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Wetherbe 1987; Brancheau et al 1996; Niederman et at 1991; Watson 1989) 
were considered as sufficient justification for termination of the Delphi study. 
A letter expressing researcher's thankfulness was sent to the participants of the 
last round. 
6.1.2. THE ELECTRONIC SURVEY PROCESS 
The second evaluation test was conducted using electronic communication. 
The decision on the e-mode of the survey was taken on the basis of research on 
the advantages and disadvantages of e-survey and PrimarY investigation on the 
preferred model of communication of line managers in organisations that take 
BISM students on placement. The latter was conducted through a 
questionnaire with 90 final year students that had completed their placement 
year (Appendix C2). It comprised of 3 parts, Organisational work patterns, 
Information and The Line Manager. It was developed to provide more than the 
line manager's contact details, but also details on his/her personality with the 
view of developing the right approach if contacting the line managers for a 
follow-up interview. Questions were also included to identify the electronic 
communication channels and the access policy for using these, and manager's 
preferences on using these. The answers were used in taking the decision on 
the mode of delivery of the survey (via post, via e-mail, on a web site, or as a 
combination of any of the three methods). Some subjective opinion was sought 
on the personality of the manager with the view of approaching them for the 
interviewing as well. 
To increase the external validity of the evaluation the same scenario and 
questions used in Delphi Round 1 were presented to a group of academics and 
practitioners that had attended UKAIS' and BI'V annual conferences in the last 
two years. Most of the participants in these two annual events are well known 
academics involved with IS research, delivery, consultancy and publishing. it 
was considered that the set of people interested in these conferences would 
comply with the research sample characteristics. In addition, a group of 20 IT 
consultants working on e-commerce projects, known to the researcher through 
I UK Academy of Information Systems 
2 l3usiness Information Technology 
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previous research and industrial experience, were approached with the request 
to complete the on-line survey, too. 
All participants were e-mailed an invitation to take part in the research that 
had an HTML forms as an enclosure and provided the URL for a web site that 
hosted the form, in case the participant preferred to complete the Intemet 
version of the questionnaire. 
The form was sent to 162 recipients that had taken part in UKAIS conferences. 
34 of them were not reached by the e-mail due to communications error, 
reallocation, or change of e-mail address. Of the remaining 128 only 9 (7.03% 
return rate) were returned. 'Mis could be attributed to the timing of the survey, 
i. e. the summer period, as well as to a "survey fatigue" (there are many surveys 
directed to the UK population nowadays, in any event/ communication media). 
It was recognised that there could be overlap in the audiences of these annual 
UK conferences. After filtering out for duplication of names, the batch of 176 
BIT participants was reduced to 100 names. 22 messages were not delivered for 
the same reasons of communications error, reallocation, or change of e-mail 
address. Of the remaining 78 people only 3 responses were received giving a 
total of 3.84% response rate. Of these, two respondents notified the researcher 
that they do not consider themselves suitable to take part in the survey. The 
effective return rate of this sample group was 1.28%. The overall return rate for 
conference participants was 4.85%, i. e. 10 replies from 206 received invitations. 
This might be considered to be a low response rate, but is not abnormal for 
SU 
- rveys approaching participants without any preliminary communication, i. e. 
, from cold'. Thus Ranchhod and Zhou (2001) report an earlier e-surveys from 
Tse et al (1995) with response rates of 6% and 7% and two more recent studies, 
where the e-mail surveys have achieved response rates of 3% (Kent and Lee 
1999) and 1% (Basi 1999). Another likely explanation of these results is the 
incr . eased volume of junk, and in general, the growing information overload that 
e-mail users experience. 
out of the 20 IT consultants invited to take part in the survey 9 completed the 
on-line questionnaire, presenting a return rate of 
45%. There were no delivery 
problems with the e-mails to these participants. 
In total, out of the 282 e-mails sent, 226 were delivered and 19 people, 10 
currently employed in the Academia and 
9 currently worldng in the IT industry, 
completed the survey, giving a total of 
8.41% return rate (Table 6.1). Only 3 
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academics and 3 practitioners agreed to take part in a follow-up discussion. As 
explained earlier, this is expected given the profile of the sample, i. e. inter- 
company, the information overload, the (in)abihty to associate with IA and the 
lack of incentives for participation in the study. 









From UKAIS conferences 162 128 9 7.03% 
From BIT conferences 
(filtered for redundancies 
with the previous set) 
100 78 1 1.28% 
From IT industry 20 20 9 4 5.0 09/6 
Total: 282 226 19 8.41% 
The quantitative data collected in the electronic survey and the Delphi study 
was processed using computer-based tools. For efficiency considerations the 
data was entered in MS Excel spreadsheet and then imported and processed in 
SPSS. The components of the framework were tested through 34 questions, 
each of which was translated into an ordinal variable (cf. Section 6.2). In 
addition, for the analysis of the Delphi study two nominal variables were 
created to represent the number of the Delphi round and the type of the test, 
i. e. desirability or feasibility. 7be analysis of the electronic survey included only 
one additional nominal variable, used to group the responses on the basis of 
the type of respondent's current employment, Le. in Academia or in IT/IS 
industry. This allowed expanding the scope of analysis to include both 
descriptive statistics and non-parametric tests for exploring relationships and 
comparing groups. The latter included: 
Friedman test - to test the change in the sets of desirability and feasibility 
scores in Delphi Round 1,2 and 3. 
Mann-Whitney U test - to test the difference between the set of scores on 
desirability produced by Delphi participants with this of the participants in 
the e-survey. Two Mann-Whitney tests were conducted. The first test (M- 
Wj) compared the results of the Delphi Round 1 with the e-survey, and the 
second one (M-W2) mapped the results of the Delphi Round 3 against those 
of the e-survey. 7he first test, M-W1, was run under the assumption that 
the Delphi Round 1 and the e-survey could be considered as parts of the 
same survey delivered using different communication channels, i. e. a paper- 
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based mail shot and a web-published HTML form. The second Mann- 
Whitney test, M-W2, examined the results for any differences determined by 
the changes in opinions of the Delphi participants in Round 3, impacted by 
seeing the mean results of the first two rounds. 
Three more Mann-Whitney tests were conducted, the first of which (M-W3) 
evaluated whether the median outputs of the Academics participants in the 
e-survey differ significantly from those of the IT/IS professionals in the e- 
survey. However, given the size of the sample and the absence of knowledge 
on employment history, this test is considered as having greater 
methodological value, rather than being indicative about trends in the views 
on Information Architecture. The other two Mann-Whitney tests compared 
the results of the IT participants in the e-survey with those of the Delphi 
participants in Round 1 (M-W4) and Round 3 (M-W5), respectively. M-W4 
informed on the differences between two samples in a cross-sectional study, 
and M-W`5 was conducted as part of an analysis of a longitudinal study. It is 
recognised that longitudinal tests are usually done using the same test 
group, but in this case the assumptions were that both test groups 
represent the same population of IS practitioner in UK, whose participation 
in the research could be considered as an evidence of their interest in 
Information Architecture. 
Regrettably, due to relatively small sizes of these research samples, i. e. less 
than 10, the results of all the M-W tests, except of M-Wl, are valuable more 
as adding methodological rigour, rather than as statistically significant 
confirmation of trends in the views on Information Architecture for e- 
Business networks. 
Spearman's Rank order correlation (rho) test was also considered for exploring 
the data for any relationships between components of the framework, but was 
rejected for the reasons referred to above. 
The analysis of the results from the quantitative evaluations of the desirability 
and feasibility of the components of the framework are presented 
in Section 6.4. 
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6.1.3. THE EVALUATION INTERVIEWS PROCESS 
7he third test of the proposed analytical tool encompassed a series of 
interviews. Its primary goal was to evaluate the framework through an extended 
qualitative feedback on the framework organisation, coverage and usability. The 
interviews were viewed as an opportunity to address the limitations of the 
Delphi study and the electronic survey, that focused solely on the desirability 
and feasibility of the FEBuS components, but proved to be restricted in their 
abilities to evaluate the framework in its entirety. 
Sirnilarly to the Delphi study and the e-survey, the interview process comprised 
of three stages, Preparation, Interview, Post-interview. 
6.1.3.1. Interview preparation 
In this stage potential interviewees were identified through purposive sampling, 
targeting four groups of IS/IT practitioners: 
" those Delphi participants who expressed interest in the results (ten people), 
" the IT practitioners who took part in the electronic survey and agreed on a 
follow-up interview (three people), 
" the few Information/Data architects listed in the databank of the Placement 
office, who opted not to take part in the Delphi study (three people); 
" information system architects and e-commerce specialists suggested from 
academics and professionals familiar with the research objectives (four 
people). 
Twenty invitations for one-hour interview were sent, of which five were accepted 
(25%) were received. One Delphi participant requested more detailed 
information on the framework prior taking a decision whether to agree on an 
interview. Later he wrote a detailed e-mail explaining his view on why his 
Organisation, a financial third party administration company, does not provide 
a suitable testing field. Regardless of the fact that this was not a true face-to- 
face interview, the reply was included in the analysis of the results, as it 
provided valuable information 
for making judgements on certain 
implementation issues, including non-applicability of the framework for certain 
scenarios, presentation format and clarity of the tool 
(See Chapter 7). 
Semi-structured interviews were adopted as best suited for testing a predefined 
object such as the FEBUS. 
They ensured that all the components and 
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relationships of the framework are reviewed, whilst at the same time allowing 
the interviewee to expand on their experiences and suggest any amendments 
to the framework or raise other framework-related issues. On completion of 
each interview the framework was reviewed in the light of the comments and 
the suggested amendments added to the set of issues to be tested at the next 
interview. 
An interview template (Appendix C. 7) was developed and tested with one of the 
participants. The outcomes of the pilot proved that the agreed timeslot of one 
hour was not sufficient to address all the planned questions. The template was 
reviewed and a section testing the participant's understanding of the terms 
Data Architecture, IA, Knowledge Architecture and ISA was taken out to allow 
more time for testing the framework. The research could still judge on the 
participant's position on these concepts based on the views expressed when 
defining the characteristics of the FEBuS, i. e. what type of architecture is 
presents and what is its value for practice. 
Furthermore, to allow more time for in-depth review of the proposal, a section 
testing the results from the Delphi study and the electronic survey was moved 
towards the end of the interview. This was to be introduced only if the agreed 
interview time permitted. In cases where the core objective, i. e. the discussion 
of the FEBuS, was not completed within the requested hour, extension was 
requested. In all instances such was granted. 
The followed interviews proved that the new interview structure allowed for 
greater fie. 3dbility and for using the one-hour slot most effectively. To improve 
further the efficiency of the interviews, a few days prior the appointment the 
interviewees were provided with a summary of the aims of the research, the 
objectives of the interview and the proposed structure of the interview. 
6.1.3.2. The interview sessions 
Each interview began with a brief review of the research aims and objectives 
and the interview structure and objectives. Tape recording and confidentiality 
were also agreed in this initial part. When requested, the anonymity was 
confirmed again at the end of the session. Of the 
five participants two requested 
that their details and the names of their companies were kept confidential. For 
uniformity, for the purposes of this paper and 
in any other publications 
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referring to the results of this study, complete anonymity was provided for all 
interviewees. This was ensured by replacing their names with a letter 
corresponding to the order number of the interview. For example, the 
participant in the pilot interview is referred to as Participant A or Interviewee A, 
the participant in the second interview - B, and the participant in the last 
interview - E. 
The principal part of the interview followed the "funnel approach" (Bocij et aL 
2002, Cadle & Yeates 2001) moving from more general to more specific issues 
to discuss. It started with a general question on the participant's position, 
working and educational experience, and responsibilities within the company 
(see Table 6.1). The use of the term information architecture' in the company 
and related information management and information communication practices 
were discussed to establish a common basis for the interview and develop 
understanding of interviewee's background and environment that shapes 
his/her views. Further, the FEBuS framework was presented to the 
participants for examination. The work was introduced in a plain text format 
structured in a hierarchically organised bullet list. The reasoning behind each 
of the framework components was explained to the participants and their views 
on the organisation of the category and its relationships with other categories 
were sought. During the discussion of the framework, the participants were 
encouraged to provide examples on how a particular information category 
translated to their organisation. Where time permitted the interviewees were 
mvited to provide their views on the components that scored lowest in the 
Delphi study and the electronic survey. The interviews concluded with 
exploring how the interviewees classified the framework, e. g. IA or ISA, Data, 
Information or Knowledge architecture, and discussing other issues related to 
the implementation of the framework, such as clarity, usability and 
presentation. Critical views on the 
importance and the completeness of the 
framework were also sought. The final part of the sessions included testing two 
hypotheses on the constituents of Information Architecture for business 
networks in a networked environment. The 
interviews concluded with agreeing 
the confirmation of transcripts and thanking the participant. 
6.1.3.3. Post-interview stage 
In this stage all interviews were transcribed and analysed with the help of 
qualitative data analysis tools. The code system used reflected 
the components 
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of the proposed framework. The data was unitised (Saunders et al. 2002) and 
analysed for any inter-relationships. Initially WinMAX was employed (Fig. 6.3), 
but as the version available proved to be limited for analysing relationships 
between the codes, the data was transferred to its successor MAXqda. In 
addition to enhanced analytical and reporting capability, the latter provided 
user-friendlier interface, adding colour-coding and paragraph-numbering 
rather than line- numbering (Fig. 6.4). 
The interview 
analysis of the 
interviews also 
examined the 
frequencies of each 
of the codes 
(Appendix C7). 
Although these 
results could not 
be interpreted as 
an indicator of the 
relative importance 
of each component, 
they could be 
treated as a flag 
designating 
interviewee's 
attention to this 
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conclusions could be drawn about the significance of each component. Still, 
when analysing a particular code, the frequency is taken into consideration, 
because it is believed that it could provide some confidence on the reliability of 
the conclusions made about the framework constituents. 
The analysis of the interviews is presented in Sections 6.4. 
6.2. THE EVALUATION TOOLS 
The set of data collection instruments used in the evaluation of the FEBuS 
framework includes four questionnaires (one for each of the Delphi rounds and 
one for the electronic survey) and an interview template. The latter was already 
discussed in Section 6.1.3.3. This section reviews the design and the content of 
the electronic and paper-based questionnaires. 
As mentioned earlier, although the form and the delivery mechanisms for the 
Delphi and the e-survey questionnaires were different, they share the same 
fundamental, i. e. the Framework for Information Architecture for e-Business 
Systems. The dimensions and the information categories of the framework were 
translated into 34 questions, each of which wass represented by a variable 
measured on an ordinal scale of 1 to 10. This has resulted in a complex data 
collection instrument, but it has been established that there have been studies 
covering 80 and even 200 test items (Fischer 1978). 
For clarity, the name of the variable comprises of a number corresponding to 
the' question number and a term that best describes the 
dimension/information category that this variable is representing, e. g. "16 - 
Templates". The cross-reference between the variables and the framework 
dimensions is illustrated in tables 6.2 and 6.3. Table 6.2 is sorted in order of 
the. survey questions and reflects which framework dimensions are tested by 
each question. Table 6.3 
is focused on the framework structure and shows 
which are the questions that test each of the components. 
For each question it 
outlines which dimension(s) and relationships 
between dimensions are tested. 
The table also highlights these questions that address IA dimensions and 
categories that are either not widely recognised 
in previous IA work or are newly 
introduced. 
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Table 6.2: The Delphi questions and the FEBuS dimensions sorted by question (Page I of 2) 
The Delphi questions The Framework 
Question Variable Dimensions 
I Knowing who the source or recipient of the I D6: Roles characteristics (Process 
information is; SOUrce/recipient perspective) 
2 Knowing which D 1: Types of org. information 
team/ department/ orgam sation is the 2 (Structure) & D6: Roles characteristics 
source/ recipient of the information; Is it organisation (Process perspective) & D8: Levels of internal or external for the organisation; (source/ recipient) granularity 
3 Knowing what is the role of the 3 D 1: Types of org. information 
source/ recipient within the project; role (Structure) & D6: Roles characteristics (source/ recipient) (Data perspective) 
4 Knowing what processes use this information; 4 D 1: Types of business informatioi i 
processes (Workflow) 
5 Knowing what the importance of the 
information (e. g. strategic/ operational/ 5 D 1: Types of organisational 
general; adnumstrative; adding to importance information (Strategy) 
organisational or personal knowledge) is; 
6 Knowing what risks emst related to this 6 D7: Types of regulations (Policies) & 
information; What security measures are risks D 1: Types of org. information (Strategy) 
needed for this inforrriation on the 
sender's/ recipient's side; 
7 Knowing who the "owner"/oziginator of this 7 D6: Roles characteristics (Data 
information is; owner/ originator perspective) & D5: Types of IM 
processes 
8 Knowing who the controller of the 8 D6: Roles characteristics (Data 
quality/ performance of the information is-, controller perspective) & D5: Types of IM 
processes 
9 Knowing whether tile information is stable or 9 D2: Forms of existence (Stability) 
dynamic; How often it is upgraded; stable/dynamic 
10 Knowing what is the format of the information 
carrier (e. g. text file, diagram, spreadsheet, 10 D2: Forms of e,, dstence (presentation) 
presentation, document image, image); format 
11 Having access to the information in electronic 11 D2: Forms of existence (Carrier) 
for-mat, rather than paper or verbally; electronic access 
12 Knowing what is the style of the information 12 
(e. g. formal, informal, personal); How style D2: Forms of existence (StN, i, -) 
structured is it; 
13 Knowing the level of aggregation, i. e. how 13 D2: Forms of existence (Levels o. I 
detailed or summansed the information is; 
_aggregation 
aggregatAon) 
- 14 Knowing how current/up-to-date the 14 D4: Transition (status), (Version 
information is; current/up-to-date releases) 
1-5 - -jýýOwing how the information is described (e. g. 15 D3: Levels of understanding 
what languages, models, tools are used to languages/tools (Models, Templates) 
describe and process the information); 
16 Knowing whether templates are available for 16 D3: Levels of understandii iii, 
this information and if so, how to obtain them; templates (Models, Templates) 
17 
T 
affect this information owing whatt eeventIss a K n 17 D 1: Types of business informal, o,, 
gy arý 1d), . g. year end); ge el (e events 
(Business process) 
Key to shading: 
(no shading) - Questions/ Variables for existing IA dimensions and categories 
(light gray) - Questions/ Variables for emerging IA dimensions and categories 
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Table 6.2 (cont. ): The Delphi questions and the FEBuS dimensions ... (Page 2 of 2) 
The Delphi questions The Framework 
Question Variable Dimensions 
18 Knowing what is the type of information (e. g. 18 D2: Forms of existence (Nature), 
hidden, tacit, explicit, implicit); type (Values) 
19 Knowing what is the status before and after 19 - status before/ D4: Transition (Stages of growth), 
any use; after use (Version releases) 
20 Having measures of the quality of the 20 
information; Knowing what the key quahty/performace D7: 'lWes of regulations (All categones) 
performance indicators for this information measures 
are; Whether best practice is recorded; 
21 Knowing the cost of the information; 21 D 1: Types of business information 
cost (Business Function) + (Data) 
22 Knowing whether there are any ethical 22 DT Types of regulations (Policies), 
considerations arising from the ethical issues (Regulations) 
use/ dissemination of the information, and if so 
what are they; 
23 Knowing whether there are any legal 23 
considerations related to the information in legal issues DT Types of regulations (Regulations) 
any stage of its lifecycle, and what are they; 
24 Knowing whether there are any organisational 24 D7: Types of regulations (Policies) 
considerations (e. g. rules on using this organisational D 1: Types of org. information (Stratcgv) 
information, strategic importance, issues 
confidentiality); 
25 Knowing what other information you use is 25 D 1: Types of business information 
related to/affected by this information; related information (Data) 
- 26 Knowing what software is used to process the 26 D 1: Types of technical information 
itiformation; software (Software) 
- 27 Knowing what hardware is used to process the 27 D 1: Types of technical informatioi i 
information; hardware (Hardware) 
- 28 Knowing what communication media is used 28 D I: Types of technical information 
to distribute/ receive the information (e. g. communications (Communications) 
protocols, network address, etc. ); 
29 Knowing who is responsible for the design of 29 1)6: Roles characteristics (Data 
the system providing the information ; designer perspective) 
- 30 Knowing what specific skills and competencies 30 D6: Roles characteristics (Levels of-- 
the processing of the information requires; skills/ competence) 
competencies 
31 Knowing what the permitted values for this 31 D3: Levels of understanding 
information are (e. g. default values, synonyms) domain (Definitions) 
-iT --Knowing of 
ýany incompatibilities in advance; 32 D I: Types of bu siness informat lot i---- 
incompatibilities (Data) & DI Levels of understanding 
(Defitutions) &DI: Types of tech, 
information (Interface) 
33 Knowing if the information used/changed 33 
concurrently, i. e. simultaneously from different concurrent use 135: Types of IM processes 
parties; I 
34 Knowing what happens to this information 34 D 1: 1ý, pes of lljfoljlj; jj oil (I jils 
after completion of the task/ the project next stage process) 
Key to shading: 
(no shading) - Questions/ Variables for existing IA dimensions and categories 
(light gray) - Questions/ Variables for emerging IA dimensions and categories 
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Table 6.3: The Delphi questions and the FEBuS dimensions - Sorted by dimension 
The FEBuS dimensions and The Delphi/Survey New dimension? 
information categories questions 
D1: Types of information: Business view 
Business function 21 
Data 21,25,31 New aspects* 
Work-flow (Business process) 4,17,34 
DI: Types of information: Organisational view 
Strategy 5,6,24 New aspects 
Structure 2,3 





D2: Forms of existence 
Based on nature__ 15 New aspects 
Based on values 18 New** 
Based on style 12 New 
Based on carrier 11 
Based on stability 9 New 
Based on level of aggregation 13 New 
Based on presentation 10 
D3: Levels of understanding 
Definitions 31,32 New aspects 
Models, templates 15,16 New aspects 
Theories 32 New 
D4: Transitions 
Version releases 14,19 New aspects 
Stages of capability or growth 19 New aspects 
status (present or historical) 14 New aspects 
D5: Types of IM processes 
Types of IM processes 7,8,33 New 
D6: Roles characteristics 
Based on role (data perspective) 3,7,8,29 New aspects 
Based on role (process perspective) 1,2 
Levels of competence, Skills 30 New aspects 
D7: Types of regulations 
Standards 20 New 
Policies 6,20,22,24 New 
Regulations 20,22,23 New aspects 
D8: Levels of granularity 
ý 
ý. 
vels of grýranularrýityýýý 
ýý2 ýý ýýýýNcw 
(New aspects)- This component has been addressed partially in previous %vorks- 
(New)- This component has not addressed in any previous works 
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It could be observed that the flow of the questions does not reflect the logical 
organisation of the framework, i. e. with some dimensions being assigned higher 
priority than others. The questions were grouped in logical groups, the 
arrangement of which was determined by the perceived ease of the subject 
matter of the group, starting with the more straightforward ones. The 
researcher was aware of the length of the questionnaire and did not want to 
deter the addressee by starting with questions that could be considered as 
more complex, potentially sensitive, or referring to concepts that the 
participants might not find easy to relate to. Personal and contextual questions 
were included at the end of the questionnaire, preceded by brief statement on 
their purpose. Agreement for a follow up interview was also sought at the very 
end of the questionnaire. 
6.2.1. THE DELPHI QUESTIONNAIRE FOR ROUND 1 
The questionnaire employed in Round 1 of the Delphi study was included the 
questions listed in Table 6-2. It was supported by a letter introducing the 
working definitions for IA and for a business network and outlining a common 
hypothetical scenario that could ensure some consistency in participant's 
positions when completing the questionnaire. A screenshot of the layout of the 
questionnaire is presented on Fig. 6.5 and the supporting letter and the 
questionnaire template are included in Appendix C. 3. 
Two working hypothesis were formulated for each of the questions, the first 
testing the desirability and the second, the feasibility of the particular 
co mponent. The respondents were invited to rate these, using a Likert scale of 1 
to 10, where 1 indicated the least desirable/feasible constituent and 10 stood 
for the most desirable/feasible one. Space for comments and/or questions was 
provided next to each of the issues. The relatively small size of the comments 
box, did not deter participants from writing in their comments and many 
comments were received. Where the participant required more space to expand 
on their views, they provided their comments on the 
back of the questionnaire. 
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Fig. 6.5: Questionnaire layout for Delphi study Round I 
I 
On completion of the core part of the questionnaire, general questions on the 
methods and scope of information exchange were asked to acquire some idea of 
the extent to which the participant's organisation was exhibiting any of the 
characteristics of a participant in an e-business network node. This was done 
with the intent to find appropriate candidates for the third type of evaluation 
tests, the interviews. The questionnaire concluded with asking for some 
personal information such as contact 
details and preferred method for 
communication, as well as whether the pariellist would be interested in the 
study results. 
6.2.2. THE DELPHI QUESTIONNAIRES FOR ROUND 2 AND ROUND 3 
The questionnaires for Delphi Round 2 and 3 shared the same format. They 
were designed as mail-merge documents (Fig. 6.6), presenting the mean results 
for each question and the answer given by the participant in the first round. 
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Fig. 6.6: Questionnaire layout for Delphi study Round 2 and Round 3. 
Space was provided for recording any changes in the individual's assessment of 
desirability and feasibility that could be triggered by getting the information on 
the means of the previous test. As in the previous version, space was provided 
for recording any comments on each of the questions. Many Participants chose 
to justify their views. In some cases, where people chose not to change any of 
their scores, they had included a statement either on the questionnaire itself, or 
on the supporting letter. 
Completed samples of the questionnaires in Round 2 and Round 3 are provided 
in Appendix C. 4 and C. 5, respectively. 
6.2.3. THE ELECTRONIC QUESTIONNAIRE 
The electronic survey employed the same questions, but presented these in an 
HTML form with clickable radio buttons. A form-handling application was used 
to enable the readability of the respondents' e-mails. This proved to improve 
readability of the answers, as the scores given by the participant were not listed 
Page 233 
Information Architecture for Business Networks Ch 6: Evaluation of the Framework 
in a continuous fashion3, but separated by paragraph marks and any text of 
designer's choice (Fig. 6.7a and 6.7b). 
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Fig. 6.7a: Sample reply from the e-survey 
(response without comments) 
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Fig. 6.7b: Sample reply from the electronic survey 
(resDonse with comments) 
Initially, as specified in Section 3.2.1., it was envisaged that the electronic 
survey would be sent as an attachment to an e-mail, but this tactics had to be 
changed as for security reasons some organisations strip off attachments to e- 
mails, whilst still delivering the message. Consequently the survey was 
administered through publishing the HTML form on the World Wide Web. The 
HTML form further provided for some efficiency gains in terms of development 
time and allowed for examination of whether there are any significant 
differences in the views of the IS academics (the UKAIS conferences 
participants) and the people perceived to be more IT-minded (the BIT 
participants, i. e. either academics of IT professionals, and the IT consultants). 
This was achieved through hosting the same form (Fig. 6.8) on two web different 
sites, one for the IT consultants and BIT participants 
(http: /Z business. bournemouth. ac. uk / mbobeva/ Survey on InfArcht. htm), 
and another one for the participants in UKAIS conferences 
3 For example, without form-handling tool the sequence of answers to any ten questions would 
have been a string of numbers, e. g. 8787779999 (on a scale out of 10). 
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(http: //business. bournemouth. ae. uk/mbobeva/Survey- on Information Archit 
ecture. htm). 
The web address of the relevant form was provided as a hyperlink in the e-mail 
invitation for participation in the survey and the form handler was designed to 
report which web site is the originator of the survey response. 
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Fig. 6.8: A screenshot of the HTML forrn used in the electronic survey (web site version). 
The form was also attached to the e-mail invitation for participation in the 
survey, to assist those participants whose organisations do not allow open 
access to the Internet for all their employees (this issue was established 
through the survey with the final year students). For this version of the 
electronic questionnaire the form handler would have left blank the field 
reporting the originating site. All versions of the form and the form handler 
reports were tested through a series of tests conducted by three people using 
different web browsers and different remote locations. 
copy of the e-mail invitations and a sample of completed forms are provided in 
Appendix C-6. 
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6.3. THE EVALUATION PANELS 
The evaluation of the FEBuS IA was conducted through three tests, each of 
which targeted a separate evaluation panel. Overall, 33 IS/IT practitioners (19 
in the Delphi study, 9 in the e-survey and 5 in interviews) and 10 academics all 
working in the UK, took part in the primary research. The inclusion of 
experienced IS/IT people with different occupations is believed to contribute to 
the generalisability of the results and provide an equally valid alternative to 
piloting the framework in industry. Critics of the approach could question the 
decision to involve academics, i. e. what is the value for practice of a theoretical 
framework evaluated by people who are largely considered as theorists. Here it 
is argued that although there is no evidence of any industrial experience of the 
participating academics, their views as educators and authors of peer-reviewed 
conference papers, as well as users of electronic information, also qualifies 
them as evaluators participants in the empirical evaluation. Purthermore, the 
initial strategy was designed to compare the views of academics and IT 
professional, which could raise interesting points for discussion. 
Section 6.1.1 outlined that the Delpl-ii panel was formed by professionals 
supervising the industrial placement of BSc Business Information Systems 
Management students. The companies that they represented include Intel, 
British Airways, Crown Agents, GlaxoSmith-Cline, KODAK, Cogent Investment 
Operations, Royal Sun Alliance and Portman Building Society. For a full list of 
the companies represented in the Delphi panel cf. Appendix C. 1. More than 
50% of the participants, i. e. 10 people, were project managers of different 
ranks, with another 7 people (36.8 %) being also in managerial or consultants 
positions dealing with systems analysis, architecture, resourcing and sales. 
only two participants (10.5 %), a marketing manager and an assistant to a 
Chief Executive, were not directly involved with the development and 
management of information systems, but were considered as 
key information 
users. These two participants chose to take part only 
in the first round of the 
Delphi study. 
The profile of the participants in the electronic survey was outlined by the 
statistics presented 
in Section 6.1.2. All 10 participants in annual UK 
conferences, including the participant 
in a BIT conference, were academics, and 
the remaining 9 participants worked in the IT industry. 
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The five people who took part in the interview evaluation test were all IS/IT 
practitioners (Table 6.4). Three of them have had more than 15 years industrial 
experience and the other two have been in their companies for more than 5 
years. Two of the represented companies are fmancial institutions and 
represent a stable business network, where they dictate the development of any 
relationships with suppliers and customers. 
No Position Organisation Working Highest Sample Interview 
Experience Qualification Sub-group Duration 
A Datawarehouse One of the largest More than 20 PhD Placement 1 hour 
architect UK banks; with years in IT contacts 
international database 
presence 
B Management One of the biggest 23 years in BSc E-survey lh 40 
information UK building system participant min 
Systems Project societies development; 
manager I year in e- 
commerce 
C IT consultant, Medium-sized IT 15 years in BSc E-survey 55 mill 
Database Consulting IT, mainframe participant 
support company interfaces 
D EMEA (Europe, Large international 6 years in MSc Delphi Ih 20 
Middle East & electronic electronics participant 
Africa) Sales components 
SI ystems company with 
Manager ead Office in USA 
E Senior software Medium-sized 5 years on e- BSc Software E-survey Ih 10 
developer financial software commerce Engineering participant Mill 
company working projects 
for some of the 
largest UK banks. 
F IS project Financial 3rdParty Not known Not known Delphi e-mail 
manager Administration participant 1'esponsc 
company I I 
Table 6.4: Participants in the evalUation interviews 
The nature of the software consulting and development services that company 
C provides defines it as a member in a dynamic business network. Company E, 
which is also a software developer and consultant, S could be defined a, a node 
in a stable business network, as it has long term relationships with clients from 
the financial services sector. The fifth representation is for a global company 
building and selling electronic components. It was difficult to establish whether 
this company profile exhibits the characteristics of a dynamic network or of a 
stable network, as this was a secondary objective of the interview, which could 
not be fully explored due to 
limited time for the interview. 
The last entry on Table 6.4 is the professional who provided detailed feedback 
via e-mail on why he considers the framework unsuitable for his company. 
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6.4. ANALYSIS OFTHE RESULTS 
"Anyone who understands the data in depth is a godsend " 
(A participant in the electronic survey) 
The Delphi study and the electronic survey are classified as quantitative 
evaluation exercises, as the data collection tools they employed were designed 
to quantify participant's views using a 10-scale Likert scale. However, they also 
provided some qualitative feedback that is also included in the analysis here. 
Further qualitative feedback on the framework components and their inter- 
relationships was collected in the third evaluation test, the face-to-face 
interviews. Hence, here this test is referred to as a qualitative test. 
This section starts with presenting participants' positions regarding IA (Section 
6.4.1) and proceeds with the analysis of the quantitative and qualitative results 
of the evaluation tests, including recommendations for additional framework 
components (Section 6.4.2). It further discusses how end-users perceive the 
framework with regards to its scope, consistency, applicability and usability 
(Section 6.4.3). The fourth part (Section 6.4.4) introduces the results from the 
testing of two propositions summarising the key differences between the FEBuS 
and any previous IA frameworks, i. e. H1 on the need of contextual tags in 
network environment and H2 on information behaviour as part of IA. The last 
sub-section (Section 6.4.5) discusses interviewees' review and interpretation of 
the survey results. The impact of the tests onto the initial framework design is 
discussed in Chapter 7. 
6.4.1. UNDERSTANDING OF INFORMATION ARCHITECTURE 
The questionnaire-based and the interview-based evaluation tests differ not 
only in the dominant type of data collected, but also in how they 
introduced the 
definition of the concept Information Architecture. The Delphi panellists and 
the e-survey participants were presented with Evernden's definition of IA 
(Evernden 2000) that in addition to the hypothetical scenario, described in the 
supporting letter. This was 
done with the intention to reduce any 
misunderstanding or ambiguity that could lead to 
inconsistent responses and 
to position the evaluators in a similar contextual mind 
frame. The interviewees, 
conversely, were not given a 
definition of IA, but asked to comment on whether 
the term IA was recognised in their company. The outcome proved that the 
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term is being used only in two of the five represented organisations, both of 
these being the organisations from the Financial Services sector. The rest of the 
participants confirmed only the terms Data Arcl-dtecture and Network 
Architecture. Not surprisingly, it was established that even in the organisations 
where the term IA was more widely recognised, its meaning was often confused 
with this of other terms, such as Data Architecture and Knowledge 
Architecture. On identifying this, to eliminate any potential biases onto the 
results, the interviewees were presented with Everriden's definition (op. cit. ), 
which they unanimously agreed with. 
6.4.2. THE FRAMEWORK COMPONENTS 
The results of the Delphi study, the electronic survey and the interviews were 
analysed and a synthesis of the key findings regarding the content and 
organisation of the FEBuS framework is presented below. Where appropriate, 
participants' comments and any examples highlighting the specifics of the 
implementation of the information categories and the impact they could have, 
are also included. It is assumed that any absence of comments on a certain 
category could be interpreted as agreement with the proposed component. Any 
comments from survey participants were interpreted as justification of their 
scores. 
6.4.2.1. Primary dimensions 
Dl: I: yp ,s of information 
(primary dimension) 
The design of this dimension was based on eýdsting IA frameworks and models 
(cf. Chapter 4) and only a few new aspects of the components were introduced. 
Understandably, its components and structure were generally accepted by the 
evaluators of the framework organisation, although not necessarily given a high 
priority. 
VI: Business view 
The 13usiness view of the information includes three information categories (IC): 
l3usiness function, Data and Workflow (business process). The new aspect in 
this dimension refers to the cost of the information item, tested with question 
21. 
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The results of the evaluation of the Business view of D l: Types of information 
determine the relatively low desirability (Table 6.5) and similarly low feasibility 
(Table 6.6) of all the three information categories in this view. 
Table 6.5: Desirabilitv results for Dimension DI: Tvne. -. of inffirmntinn 
Information 





Rank of importance 
in the Delphi rounds 
(1-highest, 34-lowest) 
Rank of importance 





Business function 21 (new aspect) 20,24,27 30 1 
Data 21 (new aspect) As above As a )ove 
25 15,18,20 14 6 
31 27,26,24 22 
Work-flow 4 12,11,12 12 
(Business process) 17 3,3,5 10 11 
" ' 
34 24,20121 28 
ulated based on the means results Ranks are cal c General comments: 1 
Table 6.6: Feasibility results for Dii nension D 1: Types of information (Business vie%v) 
Feasibility: Median (R1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feasible, 34-least feasible) 
q4 - Processes 7 6 6 29 28 27 
q17 - Events 8 8 7 9 14 14 
q21 - Cost 7 8 6 19 17 21 
q25 - Related information 6 6 6 33 31 3 
q3l - Domain 7 8 5 25 19 25 
q34 - Next stage 6 6 5 28 32 26 
* Business function 
The Business function category as one of the core 'traditional' categories was 
not explicitly tested in the questionnaire-based evaluations. There was only one 
question (q. 21), referring to the Cost of an information item, that could be 
partially related to the Finance & Accounting function. It is noticeable to 
observe that although interview participants talked excessively about the 
categories Business processes and Data, few of them commented explicitly on 
the Business function category. Neither of them rejected the need for the latter, 
only the comments of Interviewee D provided evidence of its existence. 
Interestingly, his statements also highlight a relationship between this category 
and another information category, the Standards one: 
"7'he lower the standard levels are [A/N: in terms of organisational hierarchy, but 
not quality], the more specific to the respective business function they are. " 
[Interviewee DI 
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This example provokes the thought that the Business function category could 
only be meaningful for participants whose role within the company involves 
liaison with other business functions and managing information that is 
related/ provided by them. For example, this category could be relevant to a 
Sales Manager who requires timely information from Marketing, Product Design 
and Finance, but might not be relevant to a software developer whose 
communication with clients is very restricted and is normally intermediated by 
a project manager. 
9 Data 
The Data IC was tested with three questions, each addressing a specific 
attribute in this category: Domain (q. 31), Related information (q. 25) and Cost 
(q. 21). The median results on these attributes (Table 6.6) indicate that the 
majority of the participants agree that all these attributes are desirable and 
feasible, i. e. have median higher than 5. However, the means ranking suggests 
that their relative importance is low (Table 6.5). 
The results on the Cost attribute 
are graphically presented with on 
Fig. 6.9, where the boxplots 
represent the minimum and 
maximum scores, as well as the 
median and the interquartile range 
of 50% of the results on this 
component. This approach has 
been consistently used to 
illustrate, where appropriate the 
results from the quantitative tests. 




Ddph. Rýdl Odph, R-d2 DdM. R-ld3 E .. " 
Round NoJE-survey 
The Mann-Whitney test comparing the results from Delphi Round 1 with the e- 
survey, M-Wl, confirmed that there is significant difference in the views on the 
desirability of knowing the cost of the information. This could also be observed 
from the variables' ranking positions in Round 3 and the e-survey (Table 6.5). 
For the Delphi Round 1 participants Cost was the 2001 most desirable item, 
whilst the e-survey respondents positioned it on 301h place in the desirability 
rank list of 34 variables. However, the results of the second Mann-Whitney test, 
M-W2, indicate that the results from Delphi Round 3 on this component were 
rio longer statistically 
different from those of the e-survey. As identified earlier, 
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this convergence of the views could be attributed to the repeated exposure of 
the Delphi participants to the mean results of the previous rounds and the 
consideration given to the views of the group. 
As mentioned above, despite that the ranIdng positions within the desirability 
chart for the particular evaluation test might differ, the evaluation panels agree 
on the relatively low position of the need for Cost information. This could be 
attributed to higher importance given to the reliability, accessibility and 
availability of the information item, or, as the comments provided by one Delphi 
participant suggest, to the recognition that cost information is needed mostly at 
the start of a project and its rate of change is low: 
, project cost should be agreed before conunencement. Changes to original should be 
costedlagreed before carried out. " 
Another factor that could have determined the low desirability of the cost 
information is the high proportion of project managers amongst the evaluators 
from the industry. It could be hypothesised that as project managers, they 
recognise that the number of team members who are dealing with information 
costs is very small and as such do not assign high priority to the information on 
the information cost. Despite the low scores, the few comments in the two 
surveys confirm that this information is needed: 
-Budget constraints need to be know. " 
Confirmation of the desirability of the Cost attribute, as well as of the 
relationship between the Data IC and the Business process IC, came also from 
interviewee C in his statements regarding process duration: 
, -yyme is absolutely critical. Because time is really what is related to cost and cost is 
the biggest thing. " [Interviewee C] 
Interviewee D outlined another relationship confinning the importance of the 
Cost attribute within the Data IC, this between the cost of infon-nation/product 
and the type of presentation of the 
information: 
-Catalogues - we dont publish as many as we used to. So, by having it online 
you've avoided the cost to produce them on paper and having someone to provide 
that. We use that a lot in terms ofJustification of a lot of ]Tprojects where it's very 
diff=lt toflnancially justtry return back but you can justify on the cost avoidance, 
by saying by doing this activity you dont have to do this activity anymore. " 
[Interviewee DI 
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The Data information category, although very specific for the individual context, 
has been a part of all frameworks for Information Architecture and as such, is 
considered to be well defined and easy to relate to. The study confirms the 
existence of relationships between the Data IC and contextual dimensions and 
affirms that the aspect of Cost that was not well forinalised in previous works, 
is a possible, although not imperative addition to IA frameworks. 
* Business process (Workflow) 
This information category within the Business view of D 1: Types of information 
includes three information clusters (groups of attributes): Process (referring to 
the description and characteristics of the processes that impact on a particular 
information item), Event (describing the events that affect the information item), 
and Next stage (informing of what happens to the information after the current 
process is completed). Each of these was tested with the Delphi and e-survey 
participants through a specific question. The statistics prove that they present 
desirable and feasible features (Table 6.5 and 6.6). Of them, the highest 
desirability results were scored by the Event cluster, whilst the lowest were for 
the Next stage cluster, that ranked from 20th to 28th position in the Delphi and 
e-survey desirability lists. 
The Mann-Whitney test comparing the results from Round 1 with the e-survey, 
M-WI, confirmed that there is significant difference in the views of these two 
evaluation panels on the desirability of knowing what events affect the 
information (Fig. 6.10). The Delphi group considered the Events as the 3-rd or 
5th most desirable component, whilst on the e-survey desirability list it was at 
loth position. Similarly to the 
case with the Cost attribute, the Fig. 6.10: Desirability resLilts for q. 17: Events 
results of the second Mann- 12 
Whitney test, M-W2, indicate 
10 
that the results from Delphi 
Round 3 were no longer 8 
statistically different from those 6 
of the e-survey. This information 
cluster was further discussed C4 
with the intemewees and based 2 
on their comments, the proposal 
to establish it as a separate 
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information category was made (See section New proposals below). 
The Process information cluster was the only component that scored the same 
ranking position for (i. e. the 12th most desirable item) for both the Delphi study 
and the e-survey (Fig-6.11). This component also proved to be the most stable 
one with regards to feasibility 
ranking (Table 6.6). It was 







in all the 
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"in a way we tend to rely on the hierarchy in the organisation to deter-mine where 
this information should go" [Interviewee A] 
"Because we are process-driven, the structure doesn't actually come in that point 
here. So we've got the data that belongs with the process, the business structure 
does not really matter. And although we've got business structure, the data moves 
along with the process. " [Interviewee B] 
The above statements further confirm that there is a relationship between the 
Business process IC and the Organisational structure IC (in the Organisaitonal 
view of DI: Types of information). In process-oriented organisations this 
translates into the information flow being determined by business processes, 
whilst in data-oriented organisations, the determinant is the organisational 
structure. 
participant B implied that any Business process when decomposed to its 
elementary processes is related to a Role or several Roles (With reference to 
data), e. g. Analyst, Designer, etc., as well as to the Role (with reference to the 
process), i. e. Source or Recipient. Similar relationship between the D6: Roles 
and the Business process category was also emphasised by Interviewee A. 
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Evidence on other relationships that the IC Business process enters in, was 
provided by Interviewee B. The example he gave illustrates how the category 
cross-references with the Data IC (Dl: Types of information), as well as with 
components in D4: Levels of transition and D6: Roles. 
"We tend to be driven by newproduct lauch We have a brief, a product information 
pack and a product information manager and then we have the responsibility to take 
that product pack and translate it onto the intranet and the extranet.. -9 
[Interviewee D] 
It is encouraging that the discussion of the Business process IC and its 
relationships confirmed the need for the new aspects in this category: 
'We need a good architecture coming at the top of this, so that the people know what 
to do next, and who in the team they need to share their results with What I am 
starting to see is that the process ought to be defined very careftdly, so people can 
execute the right things at the right time. " 
[Interviewee A] 
* New proposals 
The interviews raised the issues whether Events, Solutions and Time should be 
considered as new categories, rather than being clusters or attributes within 
the Business process infon-nation categozy. 
givents 
Ily the company policy changes it has to change the project as well, which is not the 
most ef , ficient way of managing everyone's time but it's a commercial reality ....... 
771ey [A/ N: clients] come back with a long list ofpriorities when the politics change. " 
[Interviewee DI 
Interviewee D further expanded that in most cases there are company 
procedures in place clarifying the sequence of actions to be taken when a 
change is implemented, thus outlining a relationship between Policies (in D7: 
Types of regulations) and D4: Transformation. However, he also acknowledged 
that errors are bound to occur as the implementation of these procedures 
resides with the individual and his/her level of comprehension and discipline. 
The same interviewee recognised that much of these responsibilities could be 
automated through the use of a document management system, which is 
responsible for any revision control: 
-A lot of it [A/ N: transformation, version control] is handled within the system itseir, 
the change control is in there. When you pull a document out to make a change and 
put it back the system assýgns a new version control number. .... We got all revisions 
selFdocumented----" [Interviewee DI 
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Other interviewees also provided examples outlining key events affecting the 
work of the system. This, together with the recognition that there could be 
several events impacting on one process, suggests that a new information 
category is emerging, this of Events. It is most closely related to the category 
Process (in the Business view of DI: Type of Information), but also to 
D4: Transformation. It is considered that the nature of this category, i. e. 
business-specific, determines its place in the Business view of Dl: Types of 
information. 
Table 6.7 illustrates how the categories in D4: Transformation correlate with the 
rest of the FEBuS components. These relationships are further highlighted in 
the conceptual model on Fig. 6.12. 
Týhl. - r, 7- F. Ynmnle of how relationshios between FEBuS comnonents, nre identifie(i 
Example use case FEBuS components tied in Relationship 
On the occurrence of an Event D 1: Types of information; Business view; Events 
a Business process D 1: Types of information; Bus. view; Business process 
of a Change IM type is triggered D5: Types of IM processes; IM processes 
that causes Transformation in the D4: Transformation - any/all of the categories: 
Versions/ Status/ Stages of growth Version releases, Status, Stages of growth 
of the Data. This is carried out by a D 1: Types of information; Business view; Data 
specific Role (with ref. to Data) D6: Role characteristics; Role (with ref. to data) 
Fia. 6.12 Concentual model of the relationshiT)s between D 1, D4, D5 and D6 
Event Business process 
by Statu s 
results 
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Solution 
The Business process IC was mentioned in later stages of the interview with 
participant B, when it was associated with the category Templates (in D7: Types 
of regulations). When discussing the latter, this Interviewee B brought in the 
issue of Solution being an alternative of Template: 
'Solution is a part of the process. The solution is actually whether the template 
actually works. " [Interviewee B] 
A further review of the above statement leads to considering whether Solution 
should be a part of the category Business process. It is, however recognized 
that firstly, there could be several solutions to the same process, and, secondly, 
that solutions/templates of process could differ based on the physical 
implementation (incl. Technical view). Therefore, they could be designed as 
separate categories in different dimensions and a three-way relationship 
between these two categories and the Model category (D3: Levels of 
understanding), as is the case in the FEBuS IA. 
The discussion with Interviewee B highlighted that alternative terminology is an 
important point to consider when reflecting on the design of the framework. 
Time 
The need to improve the documentation of the framework was also raised when 
discussing the information content of the Business process category with 
Interviewee C. He observed that there was no reference to duration of a process 
and recommended that a new component, Time, is added to the framework: 
, one of the key things in all projects is how long it takes to do. And you haven't 
mentioned that.... TYme is absolutely c? itical. " [Interviewee C] 
The researcher clarified that as time/duration is one of the characteristics of a 
business process, it is an attribute of the Process information cluster in the 
Business process IC. Although the Interviewee D did not entirely concur with 
the above argument, it was agreed that process duration, as well as other 
process characteristics need to be suggested in the description of the 
frarnework. 
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V2: Organisational view 
The Organisational view comprises of two information categories: Strategy and 
Structure. The questions included in the Delphi and e-survey questionnaires 
were designed to inform on the need and feasibility of the following descriptives 
of these categories: 
e The attribute Importance of the information (with values strategic, tact1cal, 
and operational), and the information cluster Risks, describing the Strategy 
IC. The desirability of being informed of any Organisational issues related 
to the use of an information item, was also explored. 
The attributes Role of the source/ recipient of the information and the 
Organisation that is a source/ recipient of the information item to define the 
Structure IC. 
The participants in the three evaluation panels confirmed the high desirability 
of all these attributes (Table 6.8), which was also demonstrated by the ranks 
they had in the Delphi and e-survey desirability charts, i. e. in the top ten 
positions. 
The feasibility results for these categories, summarised in Table 6.9, and the 
comments of the interviewees are discussed in the following sections. 
Table 6.8: Desirability results for D 1: Types of information (Organisational view) 
Information 





Rank of importance 
in the Delphi rounds 
(I -highest, 34 -lowest) 
Rank of importance 
in the e-survey 




Strategy 5 8,5,4 17 
6 7,8,7 9 3 
24 10,7,8 6 
Structure 2 5,4,6 8 8 
3 14,15123 5 
Ranks are calculated based on the means results General comments: 0 
Table 6.9: Feasibility results for Dimension D 1: Types of information (Organisational view) 
Feasibility: Median (R1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feasible, 34-least fcasiblc) 
c12 - Organisation (sourceZ recipient) 
9 9 9 3 1 1 
q3 - Role (Source/ recipient) 
9 9 8 6 3 6 
q5 - importance 
9 9 8 7 5 3 
Iq6 - Risks 
8 7 6 12 1 15 23 
jq24 
- Organisational 
issues 1 7 7 6 1 () 
1 
16 1 'S 
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o Strategy 
Although the three questions testing the desirability of this component scored 
high amongst the majority of both the Delphi and the e-survey participants, the 
M-W1 test proved that these two evaluation panels differ significantly in their 
views on how desirable the Importance attribute is. This could also be observed 
from the different ranks that this category takes, i. e. from the very high 8th 
position in the Delphi Round I to the mid-chart 170, position assigned based on 
the results of the e-survey participants. Unlike the previous tests, however, this 
difference was not reconciled with the progression of the Delphi test. In 
contrast, it was increased, as Delphi participants were giving it higher priority 
in the subsequent rounds, bringing it to the respectable 4th position in the last 
round (Fig. 6.13). 
Fig. 6.13: Desirability results for q. 5: Importance, q. 6: Risks and q. 24: Organisational issues 
D, 0 
Dd, NR-ý E- N4n. -- ý, nlý-ý ý01ý-. E .. ýý. R-Q ý. P-o E- 
Round NoJE-sumey Round No IE-sunvey Round NoJE-survey 
The Risks information cluster was also a point where the results of the Delphi 
Round I and the e-survey panels significantly differed, but as the second Mann- 
Whitney test confirmed, these differences were overcome in the third Delphi 
round. 
The analysis of the desirability ranking positions in Delphi Rounds 1 and 3 
confirm that the components Importance and Organisational issues had raised 
by four and two positions, respectively. It could be hypothesized that this is 
related to increase in participants' recognition of the need to understand the 
role of the information and to provide on-line advise on any organisational 
considerations and rules related to this information. 
The feasibility assessment conducted by the Delphi participants aff-=s that 
despite being highly desirable, OrganisatIonal issues affecting the information 
D 
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are not as easy to ascertain and implement, as the Importance of the 
information (Table 6.9). Same observations apply for the Risk attribute. 
The qualitative evaluation of this information category was based only on the 
comments of two participants. Interviewee E suggested that for clarity the 
Strategy component could be re-labelled and proposed some alternative names 
including Business position', Business characteristics', or 'Strategic position. 
The written comments provided by Interviewee F address another aspect of the 
Strategy category, i. e. its relationship with the Structure IC. The case described 
by this participant informs on the values of the Importance attribute. It 
illustrates that in the case of business networks any information that is 
imposed upon the network partners could be considered as being of strategic 
importance to the organisation-provider, even though it could be of operational 
value to the organisation-user: 
we are a 'benign'presence uithin that infrastructure and have no influence over the 
architecture of the networks that we use as standards and protocols are imposed 
upon us by our clients and ser-dceprodders. [Interviewee F] 
other relationships that the Importance attribute enters in were outlined in the 
comments written by a Delphi participant to justify the high scores assigned to 
this attribute. These include the relationship with the security of the 
information (Risks in the Strategy IC): 
"Need to know to prioritiselsecurity of information" 
and with the Roles with regards to the data in D6: RoIes characteristics: 
"should be understood, once roles1responsibilities are understood". 
The comments on the question on information importance (q. 5) from a 
participant in the e-survey surmised a correlation between user understanding 
and project success, which confirms the need of this attribute. 
&The more you know about the systern, the more you can contribute to a project 
success. " 
o structure 
The analysis of the results for this information category prove the high 
feasibility of both the 'Role widiin the project' and 
, organisation(source/recipicnt)' attributes, with the second understandably 
being established as the easiest to implement. Desirability-wise the 'Role within 
the project'was, assessed by the Delphi panel with very high median values, i. e. 
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9 or 10, whilst the 'Organisation (source/ recipient)' scored marginally lower, 
with medians of 7 and 8. E-survey panellists agree with the results on the 
latter, but differ significantly with regards to the 'Role within the project' 
desirability. This difference is maintained throughout the three Delphi rounds 
(Fig. 6.14). 
Fig. 6.14: Desirability results for q. 2: Organisaiton (source/ recpient) 
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Round NoJE-survey Round No. /E. survey 
Amongst the interviewees the strongest views on this information category were 
expressed by Interviewee C, who disagreed with the incluslon of the 
organisational structure as a component in the IA: 
But why do you need so? VVhat tends to happen is you are coming in any IT 
department to say what you will need and you probably hai)e a name of a couple of 
contacts. " [Interviewee C1 
When prompted that he will be referred not to specific people, but to people 
occupying specific positions or taking certain roles within the organisation, he 
maintained: 
"Yes, but that wouldn't be the structure of the organisation, it would be more the 
function of the people who take part. In the company I am unaware of the structure 
outside of the 1T department of the company that I am working for. And in the 
previous companies, and in any other companies. I hauen't got an ouerall Uiew of 
who is in charge and who is where. All I am aware of is who is in charge of each 
indiuidual job. Who are the people I need to know to get the information I need. In a 
number of companies that Fue been working for, nobody seems to be aware of who 
does what . .......... 
" [Interviewee C1 
Later, the discussion he acknowledged that his view is reflecting his experience 
as an IT consultant, a role that implies temporary association with a company, 
often done in isolation from a remote location. If project documentation is not 
online, but only the work on the project deliverables is done online, the 
common scenario is that the contact with the host organisation tends to be 
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done by one or two team members only. This is an interesting view, which 
despite its determination to limit online information, still confirms the need for 
IA to include roles (D6: Roles), functions (D 1: Types of information), control (DS: 
Types of IM processes) and reporting mechanisms (D7: Types of regulations). 
The views of Interviewee C on the desirability of the Structure IC contradict with 
the views of the rest of the participants, including these in the quantitative 
evaluation tests. It could be argued that his comments highlight the fact that in 
many business networks there is lack of transparency on the organisation of 
the network team, which could be impacting on the trust within the team. This 
situation could be intensified in cases when business communications are 
maintained only on-line and subsequently be detrimental to the team 
productivity. The provision of organisational information is considered here as 
an important factor for achieving shared business network objectives. 
V3: Technical view 
The Network, Application and Platform information categories within this view 
were represented by one question each. To avoid any confusion in the 
questionnaire the term 'application' was replaced with 'software' and the term 
'platform' with 'hardware'. Evaluating the interface in the quantitative 
evaluation tests was found to be very difficult due to the absence of knowledge 
on the technical architecture of the participant's organisation, hence the 
inability to provide a meaningful example. To represent this category the 
information given on the above three categories was used, and a question 
testing participant's views on incompatibilities was included (q. 32). The latter 
provided the highest desirability 
scores amongst both the Delphi Fig. 6.15: Desirability results for q. 32: Incompatibilities, 
and the e-survey participants, 
giving it a position within the 
second ten most desirable 
issues (Fig. 6.15). 
The rest of the information 
categories scored comparatively 
low on desirability (5 or less 
than 5) in both the Delphi 
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study and the e-survey. The Network and Platform categories were positioned 
unanimously in the last places of the desirability rank list, whilst the 
Application category was perceived as relatively more desirable by the e-survey 
participants (Table 6.10). The feasibility scores prove the expectations that the 
information on incompatibilities will be perceived as least feasible for on-line 
implementation (Table 6.11). 
Table 6.10: Desirability results for Dimension D 1: Types of information (Technical view) 
Information Question(s) 
categories in D1: testing this 
Technical view dimension 
I Rank of importance 
in the Delphi round 
ý(1-highest, 34-lowestý), 
Rank of importance 
in the e-survey 




Network 28 32,33,32 33 1 
Application 26 31,32,33 21 4 
Platform 27 34,34,34 34 0 








Ranks are calculated based on the means results General comments: II 
Table 6.11: Feasibility results for Dimension D 1: Types of information (Technical view) 
Feasibility: Median (111, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(1-most feasible, 34-1cast feasible) 
q26 - Software 8 7.5 8 15 10 9 
q27 - Hardware 7 6 7 17 24 18 
q28 - Communications 7 6 7 18 25 
q32 - Incompatibilities 
5 5 4 32 27 32 
It is interesting to observe that of the three views within the DI: Types of 
information dimension, only the Business view and the Organisational view 
raised comments from participants in all the three evaluation tests. The 
Technical view triggered only few remarks, but these were fairly superficial and 
did not address the information categories comprising this view. This could be 
attributed to the agreement with the design of this view or to participants not 
being able to question this view due to insufficient confidence in their 
knowledge on the matter. Based on further analysis of the interviews, it is 
believed that participants in the evaluation provided in-depth comments only 
on categories that they felt strongly about, e. g. categories which problems they 
have to resolve on a day-to-day basis. It could be argued that in medium-sizc 
and large organisations, such as the ones represented 
in this study, the 
technical architecture is normally standardised and most users are relatively 
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protected from experiencing incompatibility problems with software, hardware 
and communications systems. The results on this dimensions, however, could 
have been different, if the evaluation panels consisted mostly of IT professionals 
responsible for technical support and network management. 
6.4.2.2. Contextual dimensions 
The discussion in this section addresses the contextual issues of the on-line 
Information Architecture, or the information about the Information 
Architecture, i. e. the meta information. As discussed in Chapter 5, some of the 
dimensions have already been introduced in the later works of Everriden (2000, 
2003), but are enhanced in the FEBuS with the addition of new components. 
D2: Forms of existence 
The Forms of Existence dimension incorporates seven information categories, 
related to the different forms in which information could exist. As such, they 
are familiar to information users, but had not been widely recogmsed as 
components of the infori-nation architecture. The evaluation aspired to confirm 
the extend to which practitioners and academics support researcher's views on 
the need of this meta-information for e-business networks. 
To test the components in the Delphi study and the e-survey, in the 
questionnaire each of the information categories, except the Nature one, was 
represented with one question. The Nature category was informed by the 
answers provided for the Values category. A summary of the desirability and 
feasibility result in the questionnaire-based evaluation tests is provided in 
Tables 6.12 and 6.13, respectively. 
Table 6.12: Desirability results for Dimension D2: Forms of existence 
Information 
categories in D2: 




Rank of importance 
in the Delphi rounds 
(I -highest, 34-lowest) 
Rank of importance 
in the e-survey 




f- ased on nature 18 28,27,28 26 1 
ased on values 3 18 28,27, 
_ 28 26 0 
Based on style 12 30,30,29 29 0 
_ Based on camer 11 9,10,2 20 5 
Based on stability 9 2,1,1 7 
Based on level of 
aggregation 
13 22,22,19 25 1 
Based on presentation 10 13,12,14 18 
.6 
Ranks are calculated based on the means results General comments: I 
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Table 6.13: Feasibility results for Dimension D2: Forms of existence 
Feasibility: Median (R1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feasible, 34-least feasible) 
q9 - Stable/dynamic 7 7 7 11 11 34 
q 10 - Format 9 9 8 1 2 8 
qII- E-access 9 9 9 4 8 2 
q12 - Style 7 7 7 14 1 13 12 
q 13 - Aggregation 7 7 6 21 21 20 
IqI8 - Type 5 6 5 30 29 24 
The information categories in this dimension are also informed by the 
comments of the participants in the qualitative and quantitative evaluation 
tests. Table 6.12 includes a column listing how many times during the 
interviews a component was referred to. Due to the categorical nature of the 
suggested values, the evaluators' feedback was easy to analyse. 
o Nature 
As explained earlier, the Nature IC and its attributes Soft/Hard and 
Qualitative/ Quantitative, were not explicitly tested in the survey. Although, the 
term was used in one Delphi participant's comments, the understanding of the 
term differed from the meaning used here. The participants recognised it as a 
decomposition of several components, i. e. importance, source, accuracy and 
current/ up-to-date, that are already represented onto the framework. 
Amongst the interviewees, only two participants commented on the Nature 
category. One of them confirmed the expected view that 
When you are working with programmes, hard information is what you want. 
[Interviewee C] 
whilst another one, Interviewee E, proposed to expand the set of choices by 
adding another dichotomy, this of Objective/ Subjective 'information. 
With regards to the first comment, it has to be pointed that Interviewee C 
recognises that his comment is valid for working context similar to his. As 
such, his views should not be considered as dismissive for the need of soft or 
qualitative information on-line. Still, as the evaluation did not provide sufficient 
evidence for the desirability of this information category, it is recommended that 
business networks address this component as appropriate to their 
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environment, which could also include creating organ'sation- specific categories 
such as the one propposed by Interviewee E. 
* Values 
The Values IC included one attribute with dichotomous domain comprising 
of the values Explicit and Tacit. 
For this variable a score of 6 was Fig. 6.16: Desirability results for IC Values 
in D2: Forrns of existence 
assigned by most of the Delphi and e- 
survey evaluators (Fig. 6.16). The low 
scoring of this information category in 
the surveys, i. e. positions from 26th to 
28th in the different quantitative tests, 
could be related to the fact that 
electronic infon-nation is always explicit 
and it is difficult to provide tacit 
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Round No /E-survey 
The interviewees provided no comments on this category either, which could 
be interpreted as both silent agreement with these categories, or as an 
indication that they could be needed only in certain cases. 
o style 
Testing the desirability of the required style for presenting an information item, 
proved that this meta-information is not of priority to the Delphi and e-survey 
participants. The median and ranking results of the two groups of evaluators 
confirm their agreement on the matter (Table 6.12). Similarly to the case with 
the previous two categories, no comments were provided. A cro ss- tabulation 
with the type of business network that the represented organisations are part 
of, could provide some explanation of this fact. With most of the organisations 
being in stable networks, it is possible that the participants are not aware of 
cases that confirm the need for the Style and Value categories. 
o Carrier 
The Carrier information category was introduced to allow for appropnýite 
presentation of the information. The question in the survey testing this 
component studied the evaluators' preferences regarding information being 
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delivered in electronic format. As it could be observed from the results (Table 
6.12), the Delphi participants consider this issue as more desirable than the e- 
survey panel. The component has the highest median of 10, consistently 
maintained though the three Delphi rounds. 
From the distribution of scores (Fig. Fig. 6.17: Desirability results for IC Carrier 
6.17), it can be observed that the e- in D2: Forrns of existence 
survey participants did not have 12 
uniform views on this category. The 
spread of scores includes every option 
of the Likert scale, from 1 to 10 and 6 
50% of the cases he within the range 44 
to 8, indicating the lack of agreement 2 
on the issue. 
This has also impacted on the results of 
DOphiRýdl Delph, R-12 Deip)iRýM E -y 
Round No /E-survey 
the Mann-Whitney tests M-WI and 
M-W2 examining the differences in the views of the participants in these two 
evaluations. Both tests confirm the significant difference in the views of the two 
groups of evaluators. 
There have been several comments from interviewees, confinning the trend to 
move away from paper-based information carriers, and to provide more 
information in electronic forniat. Such a business trend further justifies the 
ks. need for research on IA for e-business networl'o 
An interesting comment made by Interviewee C acknowledged that the forms of 
existence discussed here are helpful to know, as they assist users in 
determining how to treat information most efficiently. The Interviewee F furthcr 
stated his views that he is not interested in how the information is technically 
presented to him, as long as it is easy to retrieve. Whilst the FEBuS intends to 
cover each issue related to the architecture of information in electronic 
environment, its application demands in-depth knowledge of business and 
users priorities and as such each instance of the framework is strongly 
individual. 
o Stability 
Stability of the information, or knowing whether the information is stable or 
dynamic and being aware of the rate of update is of highest priority to the 
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Delphi participants. It was ranked as the 1st or 2nd most desirable issue in the 
different rounds. As it could be confirmed from the results (Fig. 6.18 and Table 
6.13), e-survey participants were more reserved in their scores. 
Analysis of the qualitative comments 
revealed that Delphi participants 
recognise that the stability of the 
Fig. 6.18: Desirability results for IC Stability 
in D2: Forrns of existence 
12 
infonnation is related to the level of 
aggregation of this information, and 
that both these factors impact on 
how up-to-date the information is. 
That is, the more complex its 







to update it. This is known to be a 
Ddph, R-dl Odph, R-d2 DIW, R-cB E-. -V 
difficult task when dealing with 
Round No. /E-survey 
stable information and is even more challenging when working in an 
environment where inforination is changed dynamically. 
"Need to know if dynamic to keep cur-rent", 
wrote one of the Delphi panellists, a statement which to a certain summarises 
the justification of this component. 
The interviewees were also agreeable on the need of reflecting information 
stability. In his statements participant C illustrated the relationship of this 
category with the categories from D4: Transitions. 
"Yes, you have to know whether it is static or dynamic. I am interested in the 
lifecycle of the information. How information is created, how it is moved, how they 
use it, how it is validated, and then how it dies and how it can be retrieved. How it 
dies.. -" 
[Interviewee Cl 
In relation to the changes occurring to the information same participant raised 
the issue about accuracy of the information: 
"You may have an awful lot of information in electronic format. The key to that is 
_finding 
the informationfrom that information. You may have an awful lot of data that 
you need to view, you've got people that are causing you a problem because there is 
an awful lot if dTferent information before you've got the one that is correct. . 
The 
other problem with electronic information, I tend to view it sceptically, because 
unfortunately, it may have been correct at the time of the writing, but electronic 
information goes out of date very, very quickly. ". 
[Interviewee C] 
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It is recognised that an issue such as accuracy is very transient and subjective 
and could not be presented as a category in the FEBuS. However, the 
information on the relationship of two other categories, i. e. Stability (D2: Forms 
of mistence) and the frequency of version releases (D4: Transitions) could give 
users an idea of how much trust should be invested in the respective piece of 
information. 
One way to provide accurate information with this was disclosed by Interviewce 
B. In his organisation, to avoid any discrepancies introduced by data being 
represented in several forms, users are presented, where appropriate, with base 
information that they could manipulate themselves. 
, Which is why we have one source of data and we are trying to give them data sets 
that they could manipulate themselves, rather than an end result of an actual 
report.. We are now looking at providing users with tapes, so that they could 
actually manipulate their own data, tools to allow them to look up in data and 
convert it to a format that means something to them, ie. to provide their own 
information firorn the data that we are giving thern. Ulhat we are trying to do is to 
model a data sets so they end up ufith a set of data that is useful to thern, so that it 
is more informative to them and they can actually from that data set clean the 
znformation that they actually need, rather than providing them with old set of 
printed documents. Now there are some documents that have to be printed, e. g. 
control reports, which based on the data in the system that allow us to make sure 
that we are doing it correctly, checking that the organisation is working correctly and 
not breaching any controls, so I think that this is actually quite important. 
[Interviewee B] 
This new aspect of information could be considered for inclusion in the 
framework. 
Same interviewee made an interesting proposal on changing some of the 
categories that reflect the stability of the information. He suggested the 
dichotomy Stable/Dynamic to be replaced with the following two categories: 
9 data that the user cannot change or manipulate in anyway 
* data that the user can manipulate and change to gain other information 
from. 
Similar to its predecessors, the FEBuS is a fle--dble IA framework that allow for 
customisation, e. g. creating organisation-specific categories such as the one 
presented above. 
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9 Level of aggregation 
The Level of aggregation IC currently includes one attribute describing how 
detailed or surnmarised the information is. Both Delphi and e-survey 
participants found this component fairly important (median values of 7 or 6, 
respectively), but of not high priority, when compared with the rest of the set of 
components (i. e. ranldng l9th, 22nd or 25th in the different runs of the 
quantitative tests). It has to be pointed that under the impression of the 
previous results, where participants differed substantially in their views, the 
results of these four surveys were Fig. 6.19: Desirability results for IC Aggregation 
found surprisingly agreeable in D2: Forms of existence 
(Fig. 6.19). 12 
10 
The interviews provided several 
examples on how the Levels of 
aggregation category is 6 
operationalised. The case in g4 
organisation B also highlighted the 2 
relationship between this cater,,,. y 0 
and the Structure one (D 1: 
Organisational view): 
Dýph, R-dl DOIP, R-V Ddpl,, F ,, v 
Round No /E-survey 
"Y you are in Head Office you will get your data from only one or two sources arid 
that is - do you need your data immediately, i. e. does it need to be 100% up-to-date. 
If it does then it comes directly off the systems that produce that dutalthat 
information. Y you don't use data up-to-date, i. e. if it is a day out of date, then you 
can take that data from the datawarehouse. So you haue two ways of looking at it. 
So we need something related to the up-to-dateness of the information. Some 
information can not be out-of-date at all..... And other information it doesn't matter if 
you are looking at yesterday's data. ". 
[Interviewee B] 
e Presentation 
The analysis of the results on the desirability of the last of the categories in 
D2: Forms of existence, Presentation, proved that knowing the m, formation 
format, e. g. text, sound, etc., is relatively important to the evaluators (median 
values of 8 and 7), and the second most desirable category within this 
dimension with ranks of 12th to 181h. However, as Fig. 6.20 illustrates, the e- 
survey participants differ significantly in their views on the desirability of this 
cornponent. 
Page 260 
Information Architecture for Business Networks 
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that this is a feature that is not of 
Ch b: Evaluation oft lie Fiamewoik 
Fig. 6.20: Desirability results for 
IC Presentation in D2: Forms of existence 
primary importance. For example, 12 
Interviewee B stated that 10 
"From an informational point of ifiew 8 
the final representation is not really 
relevant to the architecture. 
For example, you put this information 
into an Excel spreadsheet, you could 
create a printed document, you could 
create a pie chart, you could e-mail it. 
DdphsRýdl DOph, RýQ Ddph, RýM E -. v 
So, from that one document you could 
Round No /E-survey 
actually represent the data in all those forms. You input one of the diagrams in a 
report that somebody else is going to use. Meanwhile, you amend your spreadsheet, 
so the data changes..... its linked to the data, its linked to how it is used, so the one 
that is in the report is not changed. So, basically it is not about types of 
representation, it is about how it is used. - part of Information Management 
processes; definitions, models, templates. You might need to rename this one to 
something else. " 
[Interviewee B] 
Whilst it could be argued that this is true in a process-based organisation 
where there is a centralised data, these statements need to be tested further for 
validity in other organisational. structures, both process-based and data- 
oriented. 
The discussions with the interviewees provided some very good examples of 
relationships that this category enters. One of these relationships is the one 
between the categories in D2: Forms of the presentation and the category 
Policies (D7: Types of regulations), illustrated with example by Interviewee D: 
"We tend to be quiteflexible - ourpreferences are electronic format, which generally 
means less rework. We do accept some verbal information but we don't like it - we 
tend to lose the audit trail. Procedures generally prevent you from making changes 
on the basis of verbal instructions. " [Interviewee DI 
However, these prove to be informal rules, as when asked whether his 
organisation has a policy to regulate the format of electronic information, same 
Interviewee D replied that they do not have a corporate policy as such. 
Interviewee D also provided an example certiJýring a relationship between the 
type of presentation of information and its cost (See Section D 1: Types of 
information) . 
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In summary, the medians of all categones in this dimension were greater than 
6, which could indicative of the desirability of the categories. However, on the 
ranking list, only three categories proved relatively important to the evaluators, 
these of Stability, Presentation and Carrier. The results of the qualitative 
evaluation confirm these findings and outline some of the relationships that 
D2: Types of inforination enters in, a fact that further justifies the need of the 
information categories In it. The need for this dimension could be summansed 
in the words of Interviewee E: 
'Yes, forTns of existence is very useful. ft is important to be clear what level this 
applies to -product manager, or product director. " [IntervieweeE] 
D3: Levels of understanding 
The Levels of understanding dimension includes three information categories: 
Definitions, Models & Templates and Theories. 
e Defmitions 
The Delphi and e-survey tests confirm that within this dimension participants 
value most the information on any incompatibilities (q. 32) that scored I lth 
place in desirability (Table 6.14), with median values of 8 and 7 (Table 6.15). 
Amongst the Delphi panellists this issue proved to raise realistic observations 
on feasibility: 
"Not always possible to identify all incompatibilities in advance. " 
The comments also confirmed that the categories in D3 could be related to the 
Software IC in D 1: Types of information: 
"Feasibility (is) affected by compatibility of systems/ software. " 
Table 6.14: Desirability results for Dimension D3: Levels of understanding 
Information 






Rank of importance 
in the Delphi rounds 
(I -highest, 34-lowest) 
Rank of importance 
in the e-survey 




Definitions 31 27,26,24 22 
32 11,16,16 11 
Models, templates 15 19,25,22 23 
16 29,29,31 19 7 
Theories 32 As above As above 2 
Ranks are calculated based on the means results General comments: 
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Table 6.15: Feasibility results for Dimension DI Levels of understanding 
Feasibility: Median (Rl, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(1 -most feasible, 34-least feasible) 
q 15 - Languages/ tools 7 7 7 22 18 1 () 
q 16 - Templates 8 7 8_ 13 12 4 
q3l - Domain 7 8 5 25 19 25 
. q32 - 
Incompatibilities 5 6 4 32 27 32 
Interestingly, questions related to the IC Levels of understanding such the one 
on permitted values of the information (q. 3 1), scored more than 10 ranks lower. 
The Mann-Whitney tests M-W1 and M-W2 confirm that despite the 
distributions of scores (Fig. 6.2 1) there are no significant differences between the 
views of the Delphi and the e-survey participants on these IA components. The 
results could partly be driven by experiential knowledge of how to define the 
information, i. e. what is allowable, default, etc. and the eagerness to expand 
this knowledge by more deterministic meta information. Thus the categories 
Definitions and Theories are considered important only when they add value to 
participant's knowledge. 





Dliph, RI.. dl ýIph, R ... d2 DIph, RI. ld3 E-. -., DIph, R-dl D, Iph. ft-2 D. Iph. R-O E 
Round No /E-suney Round No /E-sur\ey 
e Models and Templates 
The information category Models &, Templates presented one of the highest 
scores on feasibility (Table 6.15), but it did not score high in terms of 
desirability. The median results on the desirability of this information category 
(Fig. 6.22), a unanimous 7 across the Delphi and e-survey evaluation panels 
confirm that most of the participants agree on the need of this aspect. Since 
this category was added with the thought of streamlining business operations 
in virtual networks by standardising the documents templates, decision 
Page 263 
Information Architecture for Business Networks Ch 6: Evaluation of the Framework 
models, etc., it could be hypothcsised that with templates being a standard in 
most organisations, participants did not consider them as a problem in 
business networks. This issue could be explored further with some empirical 
data from investigation of cases of virtual business networks. 
Fig. 6.22: Desirability results for IC Models & Templates in D3: Levels of understanding 
0"0 
ýIph. -d I ýph. %. ld2 Dýph, R. -3 E 




Dllph, R ... di ýIph, R ... d2 ýIph. ý. - E- 
Round Nlo IE-surey 
The quality feedback from Delphi participants on the need to know the 
templates confirm that the existence of a template 
"Depends on information, but can be useful. " 
Interviewee D's reply on the appeal of predefined definitions or models used in 
his organisation was a brief "Not realltj'. However, it was observed that in his 
organisation, predefined document templates were vAdely used, a fact that 
disagrees with the above statement. 
e Theories 
As observed above, whilst there was the general agreement on the need of 
definitions, models were not covered well on in the qualitative feedback. 
Similarly, the five interviewees did not favour the third information category, 
Theories. In particular, Interviewee C strongly dismissed this category. 
"When somebody writes a computer programme, what they do is to identify a 
business need andjustify it and then determine the cost against the risk of actually 
doing it. Theories just not come into it. " [Interviewee C] 
Sirnilar views were expressed from Interviewee A. 
An observation was made during interview B suggesting that the terms 
'models', templates', and 'theories' could be misinterpreted should the 
organisational. context of the participant does not provide for the use of these 
tenns. Interviewee B initially questioned the need to know any theories related 
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to the information he needs, suggesting that this category could be more 
desirable to other roles in the project: 
"Theories you would link across to analysts and designers, models would be linked 
to your owners and your builders, and then to your clients and users who are 
actually doing them, and in which case the theory runs across the board. " 
[Interviewee B] 
The above statement also highlights the relationship of this dimension with the 
Roles (based on data) category in D6: Roles characteristics. 
D4: Transitions 
The Transitions dimension is not a new one in the history of IA frameworks, 
although it has existed under different names, e. g. Time or Evolution. In the 
FEBuS this dimension includes three categories complementing each other: 
Stages of capability/ growth, Status and Version releases. The desirability and 
feasibility of the first two was tested with questions 19 and 14, respectively. As 
discussed in Chapter 5, the Version releases category could be considered as 
an alternative option to the combination of the above two categories. On this 
basis, the above category would not be discussed separately. Further-more, 
Interviewee C pointed that the label Version releases' could be misinterpreted 
by software developers: 
"Version of releases that is to do tifith the control of the programming applications. 
What we are talking about here is the control of some of the data. " Onterviewee C) 
This point is to be addressed in the review of the framework. 
Table 6.16: Desirability results for Dimension D4: Transitions 





Rank of importance 
in the Delphi rounds 
(I -highest, 34-lowest) 
Rank Of importance 
in the e-survey 




Stages of capability/ growth 19 23,23,26 27 
Status (present/ historical) 14 4,6,11 2 3 
Version releases 14 As above As above 7 
1 19 As above As above 
Ranks are calculated based on the means results General comments: 3 
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Table 6.17: Feasibility results for Dimension D4: Transitions 
Rank of the feasibility means Feasibility: Median (R1, R2, R3) in the Delphi rounds 1,2 &3 
(I -most feasible, 34-least feasible) 
q14 - Current/ up-to-date 9 9 7 2 6 11 
Iql9 - Status 
before/after 6 5 51 31 33 31 
"All information should be dated" stated one Delphi participant. Although for 
others this comment might be considered extreme, it clearly indicates that the 
Status (current /historical) issue triggered some emotions that made this 
panellist go beyond the normally expected recording of the level of importance 
and wrote comments confirming her understanding. This quote corroborates 
the desirability rank of the Status category (Table 6.16). The feasibility test 
confirms that this category is also considerably easy to implement (Table 6.17). 
The desirability of such information was further confirmed in the early stages of 
the interview with Interviewee B, even before the category Status (D4: 
Transitions) was discussed. This participant argued that there is the need for a 
component reflecting how up-to-date the information is. When informed of the 
nature and scope of dimension D4: Transitions, the interviewee agreed that the 
provision of the combination of values on the stage of growth and the 
currentness of the information could inform users of how up-to-date the 
information is. 
The Stqges of L-rowth cateizorv did not 
Fiv-6-23: Desirabilitv results for D4: Transitions 
score as high as the Status one (Fig. 6.23), 
both in terms of feasibility and desirability. 
This result could have been affected by the 
inability to provide a detailed explanation 
of the category, due to limited space on the 
questionnaire form. It could also be a 
result of a tight specialisation of the 
participants, and therefore, lack of interest 
in the wider aspects of information 
evolution. Only one Delphi participant 
commented on this category confirming 
that it could be useful "under certain 
circumstances". 






Round No IE-surey 
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Me interviews reinforced the results from the Delphi study and the e-survey. 
Overall, all interviewees agreed that familiarity with the transitions and 
transformations of the data helps them to adjust correspondingly related 
information. Whist there is no question on the organisation of this dimension, 
the discussions reinforced the need that the framework should be accompanied 
with detailed explanations. This is best illustrated in the example below: 
"We are contractulally obliged to give them 60 days before any price change. We 
have 3 layers within the application: historic - what the preifious prices were, the 
current and future prices (if you are within these 60 days you need to know both 
prices). '" [Interviewee D] 
This quote proved that due to the way in which the term 'historic'was used, it 
was difficult to ascertain whether the examples illustrates the application of the 
Status or the Stages information categories. That is, was the term 'historic' 
used to denote the 'pre-contractual' stage in the IC Stages of capability/growth 
or to define information that was used in the past, i. e. the Status of the 
information? This example could have been explored further, but it was 
recognised only When the transcripts of the interview were typed. Its value is 
recognised as a point of caution when implementing the FEBuS framework, i. e. 
in cases of unassisted use of the framework, where users are presented just 
with the skeleton of the framework, concerns could arise whether the Stages 
and Status components are redundant. This should not be the case when the 
framework comes with detailed explanations and/or illustrations of each 
component. 
In his comments, Interviewee D inferred the notion of other FEBuS 
relationships, these between the Data IC in Dl: Types of information, the 
Policies IC in D7: Types of regulations, Roles in D6: Roles characteristics and the 
Stages of growth and Priority categories in D4: Transitions: 
-wTo some extend you can - where a product has failed its qualification, but we are 
still selling the product, we have to remove that qualiflcation and inforTn the client. It 
could be big contractual implications if we don% " [Interviewee DI 
o New proposals 
The discussion of the transitional nature of the information generated two 
proposals for new categories, i. e. Priority and Trust. 
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Prioritv 
A notable point on the organisation. of the framework concerns the priority 
given to an information (needed for a product/ service), based on knowing 
whether changes in this product/ service are expected. 
, vIt is definitely. Y you know that sometidng is to be changed, you'd spend less time 
on the user intedýtce and on the maintenance. " [Interviewee D] 
This statement suggests that a new framework component, this of Priority, is 
needed. 
"we are quite restricted on the resources we have - the reality is we don't have a lot 
ofpeople, that means that somethings dont get done, the things that don't get done 
might become more urgent than the things that we are working on at the moment. 
[Interviewee DI 
The qualitative data proved that this was an issue also mentioned by 
Interviewee B, which strengthened the validity of the proposal. Furthermore, 
Interviewee E, discussed a similar, if not identical issue, using the term 'degree 
of urgency. The issue whether this needs to be an information category or an 
attribute of the IC Data (D1: Types of information; Business view) was 
extensively discussed with Interviewee D and it was confirmed that priority 
could be assigned not only to data, but to processes, roles, etc. and as such 
needs to be specified as a separate information category. Due to its changeable 
nature of the Priority IC its positon is in D4: Transformations. 
Trust 
Although at this point the discussion of the initial set of information categories 
in D4: Transitions should be exhausted, comments raised by interviewees on 
different occasions confirm that the issue of trust presents a potential 
candidate category for this dimension. 
Initially the issue of trust was mentioned by Interviewee A when discussing the 
data and the need to know what its importance is in a certain context: 
-Yes, at the moment that is obvious [A/N: how important the information is], 
because you can get that information only from certain places, and to get the 
information you must have gone to the right place, but in a more general case, when 
the information is available completely fteely on an intranet it might not be so 
obvious. You might see all the uniform lines, yes, you would need another source of 
information. To know what trust to put on it. " 
When asked to expand on the issue of trust the interviewee continued: 
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"Yes, trust in the accuracy and relevance of the intended use of it. Particularly 
accuracy, because operational data tends not to be very accurate. We tend to tidy up 
the deficiencies of operational data to come up u4th strategic results. So, you can 
trust a strategic result, but cant trust an isolated piece of operational data. 
[Interviewee A] 
Interestingly, the issue of trust was also brought up in the second interview. On 
completion of the discussion of the categories in D2: Forms of e)dstence, 
Interviewee B suggested that: 
"Trust is anotherform of existence: Is the data that you have comingfrom, trusted 
source of information. The AffS team report is a trusted source. We provide the data 
that they need Y some of the Marketing derive the information from the same source 
of data, they won't necessarily believe it Levels of trust is important; " 
[Interviewee B] 
When the interviewer questioned the idea using the arguments that trust is 
subjective and context-sensitive issue, Interviewee B agreed and the discussion 
proceeded to the next of the dimensions. However, during the evaluation of the 
category Versions in D4: Transitions, Interviewee B raised the issue of trust 
again. This time he related the issue to the amount of data collected and the 
number of versions one develops, which could be interpreted as indicative of 
the experience with this data. 
'Yyou change a version, your level [A/ N: of trust] will change initially when you put 
a new version on. And then when that version becomes accepted The trust level 
increases, so you do have relationship between these two dimensions. Me more 
data you have the stronger the case; the more information, and the more likely it is to 
be right For example, we were trying to predict the return on investment on advert. 
After 3 months we were about 60% accurate, after 6 moths we were 90% accurate, 
and after 9 months were about 959,65 accurate. Justfrom the data we collected 
[Interviewee BI 
Since the issues of trust was independently raised by two participants, it was 
decided to explore this issue further with the rest of the interviewees. Therefore, 
the interview structure was amended to include a question on how trust relates 
to the components of 1A. 
Interviewee c initially categorically dismissed the aspect of trust as a dimension 
of the IA, but clarified his views with the following statement: 
'You can trust sometIdng more when it is tested but it's a risk not actually the 
dritdngforce..... What damage would it cause if it went wrong? ' 
[Interviewee C] 
Interviewee D expanded further on the way trust could be measured: 
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'It is a negative way of measurement - we have a product support groups and you 
can tell when there is a problem - the number of calls and e-mails rises 
dramatically. " [Interviewee D] 
Interviewee E also confirmed that trust is an important issue. However, 
similarly to Interviewee B, to him the quantification of this issue was primarily 
done through the number of versions of a document and through the 
frequencies at these changes. Sadly, the researcher missed an opportunity to 
ask this participant on how the level of trust will be determined for documents 
that have got only one version. This problem is further amplified should the 
date when this document is well in the past. 
In summary, all the interviewees confirmed the transitional nature of the issues 
of trust and provided compelling arguments confirming that there should be an 
information category related to trust. They also identified their views on what 
are the key measures that could be provided to any user of the information to 
suggest how much trust they could have in the information provided. As there 
was no unanimous agreement on the way this category should be labelled, all 
candidates, i. e. Levels of trust, Degree of risk and Degree of Testing should be 
considered. The following statement suggests that the dimension that should 
accommodate this category is D4: Transitions, due to its role as a holder of 
other time-sensitive categories: 
'I tend to view it [A/ N: electronic information] sceptically, because, unfortunately, it 
may be correct at the time of the writing, but electronic information goes out of date 
very, very quickly. " [Interviewee C] 
The challenges of providing objective measures for trust, agreed by all users of 
an information item is an issue that has already been raised in the literature. 
D5 XYRes of IM processes 
The only one category in the dimension Types of Infonnation Management 
processes' reflects the stages in the information lifecycle. In the Delphi study 
and the e-survey it was tested indirectly through questions 7,8 and 33, where 
a few IM processes were listed, but the main focus of the questions was on 
other FEBuS components. Therefore, the results from the quantitative tests 
(Table 6.18 and Table 6.19) could not be considered as sufficient proof for the 
need of this dimension. 
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Table 6.18: Desirability results for Dimension D5: Types of IM processes 
Information 
categories in DS: 




Rank of importance 
in the Delphi rounds 
(I -highest, 34-lowest) 
Rank of importance 
in the e-survey 




7 17,17,18 3 
Types of IM processcs 8 21,19,25 13 14 
1 
33 26,28,30 16 
Ranks are calculated based on the means results General comments: 0 
Table 6.19: Feasibility results for Dimension D5: Types of IM processes 
Feasibility: Median (R1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feasibIc, 34-least feasiblc) 
q7 - Owner/ originator 8 8 8 8 7 10 
q8 - Controller 6 6 6 23 26 33 
jq33 -Concurrent use 1 5 6 51 34 30 29 
This dimension was primarily evaluated through the interviews, where it proved 
to be agreeable with all participants. It was observed that in most of the cases 
where the interviewees were mentioning IM processes, they also referenced 
specific roles within their organisations. This proved the notion of a relationship 
between the category IM processes in D5: Types of IM processes and the IC 
Roles (both with reference to data and with reference to process) in D6: Role 
characteristics. Further, it confirmed the suitability of the decision to treat the 
answers to the questions related to roles as indicative for the desirability of this 
dimension. 
As expected, different synonyms were used to describe the way information is 
processed, representing the variety of terms that could be used to describe the 
stages of the information lifecycle. All of these, apart from one, i. e. 'die' 
introduced by Interviewee C, were covered in the introduction of this 
information category in the previous chapter (see Section 5.1.4). Table 6.20 
introduces the results the above issue generated from the content analysis of 
the interviews. Although initially the idea was to map these terms to the 
template list of IM processes (Section 5.1.4.2), this was not done here due to the 
fact that many of the terms are charged with contextual information. 
Establishing the domain of values for the process names should be one of the 
initial activities when using the FEBuS framework. A point to note is that the 
vocabulary used when referrmg to IM processes affecting electronic information 
might differ from this used for describing IM processes for paper-based 
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information, e. g. 'e-mail' and 'publish' stand for 'distribute', whilst 'convert' is 
only applicable for electronic formats. 
Table 6.20: IM process names used by the interviewees. 
Interviewee Variations of IM process names 
A publish, access, get, see, tidy up, come up with, test 
B own, oversee, look after, manage, create, publish, control, clean, model, 
manipulate, look up, convert, input, amend, change, link, use, distribute, 
view 
C change, retrieve, create, move, use, validate, e-mail, put into 
s readsheet], rename, derive, retrieve, die 
D translate [onto the intranet], publish, change, restrict, Pull Out, put back, 
monitor 
E Examine, develop, use, modify, check, validate, summarise, assess 
As identified earlier, the interviews confirmed the existence of relationship 
between this category and IC Structure in the Organisational view of D I: Types 
of information, as weR as with Business process in the Business view of 
D 1: Types of information. This was best expressed in the words of Interviewee B: 
"They [A/N: users at lower level] cannot change - they can only analyse and 
distribute it further, they can't update the main set of data, the data is incorruptible 
from that point of view. They might set up some requirements. In our organisation to 
update data is when actually someone is actually perforTning a transaction against 
the customer's record. And the people who effectively update the data, at 
informational level, we are almost looking at update processes where the individual 
people are transacting against the customer individual processes.... " 
[Interviewee BI 
Participants also maintained that the security of the organisational electronic 
resources could be designed through exploring the relationship between the 
categories IM process (in DS), Roles (in D6) and Data (in DI). A further, rather 
interesting point was highlighted by Interviewee A. He recognised the need of IM 
rights to be built into the IA and suggested that this should also be done not 
only from security considerations, but also to reduce the information overload 
experience in e-mail facilitated business communications. His views reinforce 
the views that a framework for IA could be used as a tool for strategic 
management of electronic, as well as human resources. 
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D6: Roles characteristics 
Chapter 5 introduced the Roles characteristics dimension and provided details 
on the three information categories it incorporates, i. e. Roles (data perspective), 
Roles (process view) and Level of compterencies/Skills. The results indicate that 
all of these categories are well recognised by the evaluators and considered as 
being of high desirability for the e-business network. Details on each of the 
categories and how they cross-reference with each other and with other FEBuS 
categories are presented below. 
* Roles (data management perspective) 
A fundamental part of the D6: Roles characteristics is the IC Roles (data 
perspective), describing the different roles with regards to the management of 
the data, e. g. owner, controller, viewer, etc. The domain of allowable roles titles 
is specific for each business organisation and as specified earlier, needs to be 
agreed for each business network. To allow for this diversity this category was 
represented by four questions in the questionnaire, each of them testing 
particular roles. The interviews further provided a lot of information on the 
spectrum of roles within the represented organisations. 
Table 6.2 1: Desirability results for Dimension D6: Roles characteristics 
Information 





Rank of importance 
in the Delphi rounds 
(I -highest, 34-lowest) 
Rank of importance 
in the e-survey 




Based on role 3 14,15,23 5 
(data perspective) 7 17,17,18 3 
8 21,19,25 13 
29 33,31,17 32 
Based on role 1 6,9,13 1 7 
(process perspective) 2 5,4,6 8 
Levels of competence, 
Skills 
30 25,21,15 31 3 
- 
* Ranks are calculated based on the means results General comments: 
------ - 0 
The desirability results (Table 6.21) indicated that despite the great variations 
in their views, the Delphi and e-survey participants consider that of higher 
importance is to know the Role of the source or the recipient of their 
information. of similar importance is to know who the Owner of the 
information is. The results show that there is less interest in the other tested 
roles, these of Designer and Controller (Fig. 6.24). 
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The Mann-Whitney tests prove that With regards to this information category 
there are no significant differences in their views of these two evaluation panels 
One explanation of these results could be the focus on core business tasks, 
rather than on supporting activities, such as control, quality assurance, or 
design. The feasibility results from the Delphi evaluation of the FEBuS 
components confirm the trends in desirability results, i. e. it win be easiest to 
provide information on the role of the source/ recipient of the information and 
on the information ownership, rather than on who is responsible for controlling 
or designing it (Table 6.22). 
Table 6.22: Feasibility results for Dimension D6: Roles characteristics 
Feasibility: Median JR1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feisible, 34-1cast fe. isible) 
Source/ recipient 10 10 5 4 5 
c12 - organisation (source/ recipient) 
9 9 9 3 1 1 
(13 - Role (Source/ recipient) 
9 9 8 6 3 6 
(17 - Owner/ originator 
8 8 8 8 7 10 
q8 - Controller 
61 6 6 23 26 33 
q29 - Designer 
7 6 7 20 23 
_13 
q30 - Skills and competencies 
6 61 5 26 1 34 1 28 
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The qualitative comments of one Delphi participant confirmed the need for 
transparency of the roles within the tearn: 
'ý.. Team structured should be shared" 
Same participant added details clarifying the difficulties that could be 
encountered when implementing this online: 
"Feasibility is affected by knounng individual's roles within each of the tearns. " 
Another Delphi participant in his comments justified the importance of 
knowing the Designer of the information: 
'To answer and question on process andformat. 11 
In anticipation of anY problems related to the absence of ormation on e inf th 
Owner of information, a member of the e-survey panel Put forward 
justifications for the need for this Particular instance of the Roles (data 
perspective) IC: 
"Problem that can occur is that this person becomes the bottle neck and can 
drastically effect the completion date of a project. " 
A valuable point was made by another participant in the e-survey, who warned 
that the "owner" of the information is not always the "originator" of the 
information and further acknowledged that the definition of these roles depends 
on the type of business. This comment will be taken into consideration when 
reviewing the proposed framework. 
similarly valuable comments were made by interviewee A, who identified a 
further use of this meta-information, i. e. reducing the information overload by 
using the set of information access rights built into the roles. 
'I can publish some results and believe that people in the right roles saw that that 
information is available and can have access to that. At the same time people who 
weren't relevant to that piece of work were not interrupted Mat is not necessarily 
the same as preventing access, but in term of workload, for workload purposes, 
roles ought to be coded in the M, so that the right behatiours can be promoted and 
unnecessary interruptions can be prevented We send each other too many e-mails 
now, that's the way we do the work process at the moment and that's more of a 
burden than not being sent at all. 'v 
Same interviewee pomted out that: 
'At the moment we certainly rely on knowing something about the person who sent 
the e-mail, in order to interpret what matters about it. We mustn't lose that contextual 
information, and so along with the data that we send there needs to come 
information about the roles and responsibilities of the person who sends it. " 
Unterviewee A) 
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The rest of the interviews confirmed the expectation that the set of roles tested 
in the questionnaire might not be representative of the particular organisational 
cases, as the set of roles comprising the Roles IC could differ from one 
organisation to another. Here is a small set of quotes from interviewees B and 
D, highlighting some similarities and differences with the role names used in 
the descriptions of the FEBuS: 
a Controller Alternative titles: Master user, Overseer 
JAIN: when discussing security of the physical environment on a local level] we 
have master users and they zvill prove any access atfirst" 
(Interviewee D) 
"There is an overseer, which is our conununications managerfrom the point of view 
of content and style. " [Interviewee B] 
Manager Alternative titles: Data manager, Knowledge manager 
"We are just putting in place a Data Manager who is to ensure that important users 
run consistent data. " [Interviewee B] 
Owner Alternative titles: Data owner, Process owner 
-Each department has an owner or two who actually look after their department 
needs. " [Interviewee B] 
"We recently changed the way we work here, so what we define is a ýProcess 
owner' and every thing is related to process. We dont have data owners any more. 
All the information that is related with a process would be the responsibility of that 
process owner. " [Interviewee B] 
m User Alternative titles: Master user, Key user 
'Every application has been assigned master users. Every master user then 
nominates key users that will be contacted jr the master user is not available. " 
[Interviewee DI 
Whether there is a relationship between these roles or not, depends on the 
organisational structure (Dl: Types of information; Organisational view). Thus 
Interviewee B clarified that for his company, a matrix organisation, there was 
no relationship between the overseer and each department owner. 
Furthermore, a common perception, confirmed by all interviewees, was that the 
list of roles provided for illustrative purposes in the FEBuS framework is far 
more detailed than its version in a real business situation, where some of the 
roles are combined. Interviewee C explained that what tends to 
happen is that 
the planner, the owner, the analyst, designer and the builder are the same 
person. This view was further confirmed by Interviewee D: 
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'A lot of the guys who deal with applications do a lot of these roles - they will be the 
analyst, the planner, the owner, possibly the manager, very rarely - the user - they 
do see itfrom the drawing board through to production. ý. 
[Interviewee D] 
For a process-based organisation, however, Interviewee B argues that this is 
not entirely true. 
'You might have people in more than one role. In our method of working you won't 
have people occupying more than one role. This process has these tasks. A role is 
responsiblefor a task. And an individual might perform two roles. ." 
[Interviewee B] 
Due to the limited information on the matter, this case could not be examined 
further. 
* Roles (process perspective) 
The second Roles category reflects the process view of a role, i. e. the source or 
recipient aspect (the process perspective) of the actor in the virtual business 
network. The desirability and feasibility results on the two questions testing 
this category, q. 1 and q. 2, proved that it is considered as one of the most 
needed ones. This is understandable, as Source/ Recipient has been one of the 
fundamental attributes in the Process component of any IA framework. 
Similarly, there was an unanimous agreement amongst the interviewee on how 
to recognise the roles of source and recipient. 
&Typically in the information that we deal with our primary source is the product 
manager, The recipient could be inside salaes, distributor, customer, eta 11 
[Interviewee DI 
When asked whether the Roles (process perspective) category is needed, 
Interviewee B explained: 
ey'hat's very important. The recipients and the source of data are often miles apart. 
77, e recipient often is considered as more important that the source. It's the wrong 
way round But in an organisation sometiting that goes to the Board would have 
more respect paid to it. Mat sometiting that is input to make that way to the Board 
so, the person doing the input for a fdjh level source Idgh level recipient, actually, 
is given more importance [recipient-role-position witfdn the Iderarchy]" 
[Interviewee BI 
The above quote confirms the need of a new category on priority, as suggested 
in the description of D4: Transitions. It further highlights that this new category 
cross-references with the IC Structure 
(in Dl). Whilst the latter relationship 
might not be supported when the business network 
is formed by/within a 
Page 277 
Information Architecture for Business Networks Ch 6: Evaluation of the Framework 
hierarchical organisation, it certainly could be of values in defining power levels 
in the rest of the cases. 
o Levels of competence, Skills 
The last of the information categories In 
this dimension, the Levels of 
competence, describes the required 
skills and competencies for the 
particular role. It was tested with a 
single question, q. 31. The quantitative 
results indicate that initially there are 
significant differences in the views of the 
Delphi and e-survey panels on the 
desirability of this component, that were 
not resolved with the progression of the 
Delphi study (Fig-6-25). 
Fig 6.25: Desirability results for IC Levels of 
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This category proved to raise conflicting views amongst the interviewees, too. 
Interviewee C recognised the need for business information on data, process 
and skills to be included in the IA, but was very sceptical on its real value. He 
argued that matching people to projects based on their skills is 
"a very sensible way that you could go about it, but the problem is that it is cost. ýf 
you've try to the get the right person to the right job then you either have to let people 
go on a very regular basis or you've got to expand your business very dramatically. .. 
Generally they look to see who is not working (on a project) and try to make him to 
pick up the skills needed to complete thejob that is required. " 
(Interviewee C) 
His statement further confirmed the need of the attribute Cost in the IC Data 
(D LTYpes of information). 
The relationship between this category and the IC category Definitions in 
D3: L, evels of understanding was recognised by Interviewee B: 
"I think the definitions are effectiuely defining the competence of the users. I was 
thinking of them refining their power or their responsibilities..... These are just 
examples of responsibilities but they could also be the skills and competencies. " 
[Interviewee BI 
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D7: Types of regulations 
The penultimate dimension incorporated three information categories: 
Standards, Policies and Regulations. Five questions were construed and 
included in the Delphi study and the e-survey to test the need for the above 
components. Of these, one was related to security issues and the other four 
were reflecting the quality, ethical, legal and organisational- specific issues that 
any regulatory framework deals with. It is recognised that the terms 
'standards', 'policies'and 'regulations' could have slight variations based on the 
specific context, which could affect the validity of the results. Therefore, these 
categories will be discussed jointly. 
Table 6.23: Desirability results for Dimension D7: Types of regulations 
Information 
categories in D7: 




Rank of importance 
in the Delphi rounds 
(1-highest, 34-lowest) 
Pank of importance 





Standards 20 16,13,9 24 7 
Policies 6 7,8,7 9 
20 As above As above 
22 18,14,10 is 
24 10,7,8 6 
Regulations 20 As above As a )ove 3 
22 As libove As above 
23 1,2,3 4 
Ranks are calculated based on the means results General comments: 0 
The desirability results (Table 6.23) indicate that regulatory documents 
addressing legal issues are of highest importance, followed by those dealing 
with organisational issues, security issues and ethical issues. The findings on 
organisational. issues (Fig. 6.26) indicate wide variations in the views of the 
participants, a result that could be attributed to their different occupational 
scenarios. Nevertheless, despite these differences, the results from the Delphi 
study and the e-survey are agreeable. 
The comments of two Delphi participants confirm the priorities assigned to the 
ethical, legal and organisational issues: 
"Equal opportunities, racial equality, data protection, so many ethical considerutions 
these days - it is essential! " 
"Team leaderslmembers would need to know how to decide if there are any 
ethicall legall organisation issues". 
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Fig 6.26: Desirability results for Quality, Ethical, Legal and Organisational 
issues in D7: Types of regulations 
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It is interesting to observe that Risks and Legal issues initially proved to be 
objects of significant disagreement between the Delphi study and e-survey 
participants, which was proved not to be an issue, when comparing the 
responses of the Round 3 participants with these of the e-survey participants 
(Mann-Whitney test 2). This, however, was not the case with the Quality issues 
where the differences remained significant (Fig. 6.26), with the e-survey results 
showing much lower means result. Despite that the quality variable was not 
recognised to be of primary importance, one of the e-survey participants 
observed that it is of unique value as far as customers are concerned. 
The feasibility results from the Delphi evaluation confirm that the panellists 
from the three rounds maintained their views only with regards to the 
implementation of organisational views, ranking 15th or 16t" position. It could 
be observed that with each following round the rest of the issues, with the 
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Table 6.24: Feasibility results for Dimension D7: Tyýs of regulations 
Feasibility: Median (R1, R2, R3) 
Rank of the feasibility means 
in the Delphi rounds 1,2 &3 
(I -most feasible, 34-least feasible) 
q6 - Risks 8 7 6 12 15 23 
q20 - Quality/ performance 7 7 6 24 22 17 
q22 - Ethical issues 6 6 5 27 20 22 
Iq23 - Legal issues 8 8 7 10 9 7 jq24 
- Organisational issues 7 7 6 16 16 15 
Although Ethical issues were recognised as the regulatory component with 
lowest feasibility, a participant in the e-survey on the feasibility of incorporating 
them in the IA, suggested that this feature could be implemented a part of a 
security schema. However, since this participant did not agree on a follow up 
interview, it was not possible to explore this further to establish whether this 
was a comment reflecting current practice, or an ideal situation. 
It is believed that because the interviewees were presented with the framework 
itself, rather than with questions reflecting components of this framework, and 
could clarify their understanding with the researcher, their input into the 
evaluation of the components of the FEBuS is more reliable. 
In the case of the Regulations dimension the interviewees' statements 
confinned that in an online environment having information about the policies, 
regulations and standards that the 'information object complies with would be 
of extreme value. 
"The culture of the site, how do you actually go about changes, what actually they 
change, ..., yes you 
do need to know. That could be quite an imporlant part. You 
could upset a lot ofpeople if you do not know this. " [Interviewee C] 
Interviewee D commented that 
"Other than security measure such as passwords, physical locks and NT security, 
security, legal and ethical issues are built into the contracts with the distributors. 
[Interviewee D] 
In cases like this, the meta-information could be in the form of a hyperlink to 
the relevant part of the contract, or to the contract itself. Same interviewee 
provided an example of a case confirming that the separation of this dimension 
could be useful, i. e. when one of the parties changes trade names and this has 
to be reflected on the information on all products received/ supplied by this 
Page 281 
Information Architecture for Business Networks Ch 6: Evaluation of the Framework 
business partner. Similar case also included internal quality standards and 
different European standards (Interviewee D). 
The standards issue is even more demanding in cases where the collaborating 
parties are using different applications: 
"more software vendors are attempting to standardise data formats and most 
support generic document and message standards such as XML. Although message 
formats and standards are being standardised, there is no standard mechanism for 
exchanging that data" [Interviewee F] 
With reference to the operationalization of this dimension, and the relationship 
it maintains, with the rest of the dimensions, Interviewee E suggested that: 
"It is a good idea to examine developments in soj'tware development, where tfdngs 
are well established and standardised and see how applicable they are for the 
information arcfdtecture in business and other business areas. " 
[Interviewee E] 
The interviewee made references to CORBA and IS09002, suggesting that these 
are consulted when reviewing the FEBuS framework. 
DS: Levels of granularit 
The Levels of granularity dimension comprises of only one information category, 
baring the same name. 7his proved to be the IA component that was most 
difficult to evaluate with the chosen evaluation tests. In the Delphi and e-survey 
questionnaires there was only one question measuring participants' agreement 
on desirability of knowing the organisation that is a source/recipient of the 
information. The answers to this question were already discussed in the 
discussion of the Structure IC in the Organisational view of D1: Types if 
information (Table 6.7 and Table 6.8). It is considered that as there was no 
separate question dedicated to this dimension, the quantitative evaluation tests 
did not provide sufficient evidence on the desirability and feasibility of the 
L4evels of granularity IC. 
Purthermore, the data from the evaluation interviews presented only fractional 
evidences of the need for this dimension. These were gained from the 
description of the examples of working practices that some of the participants 
provided. For example, Interviewee B defined his organisation as a matrix 
organisation, where the levels of granularity are dependent on the particular 
task/object. 
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'ý.. we have information that is provided to the Board at certain level for them to 
make decisions of where the company is going and you have information that is 
provided to an underwriter to determine whether he could actually process a 
mortgage or not. " [Interviewee B] 
The above example further illustrates how this component is complemented by 
the Structure IC (in D 1) - 
Interviewee D further observed another relationship that the hierarchy of the 
focal business unit enters in, this with the IC Standards (D7: Types of 
regulations). He explained that their quality standards have five levels of 
hierarchy, the top one being the mission statement, followed by general work 
practice standards, e. g. Health and Safety. The lower standard levels are more 
specific to the respective business function or department. This hierarchy, he 
agreed, evidences of the existence of the Levels of granularity dimesion in the 
type of business network that his organisaiton repreSentS4. 
The e-mail response of participant F is another confirmation of how the above 
category relates to the rest of the framework components, in the context of 
stable business network: 
, [we] have no influence over the arcMtecture of the networks that we use as 
standards and protocols are irnposed upon us by our clients and senýice protdders., ' 
[Interviewee F] 
Due to time limitations for the interviews it was not possible to explore fully 
which of the other seven dimensions are related to D8: Levels of granularity. The 
researcher's observations from the qualitative evaluations prove that this 
contextual information needs to be discussed at the very beginning to set firmly 
the focus of the 1A. This could provide another level of hierarchy amongst the 
FEBUS dimensions, but will prove beneficial for the users of the framework. 
Knowing the boundary of the discussion (or the project) on the constituents of 
the IA, will prove the work with the framework a less arduous task. 
6.4.3. CHARACTERISTICS OF THE FEBUS FRAMEWORK 
In the final part of the interview all participants, but one, were asked to 
Characterise the framework in terms of its focus, scope and clarity, as well as to 
4 As specified in Section 6.3 it was difficult to establish whether company D represents a stable or 
dynamic business network. 
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comment on the usability, accuracy and completeness of the tool. There was 
only interviewee that due to time limitations could not give his views on the 
above characteristics. 
6.4.3.1. Focus 
This part of the interview tested interviewees' perception of the focus of the 
framework, i. e. whether it is a Data Architecture, Information Architecture or 
Knowledge Architecture. Three of the participants unanimously agreed that this 
is an Information Architecture, whilst participant D believed the framework is 
addressing Knowledge Architectures and justified his views with the complexity 
of the information provided and the potential the framework offers to develop 
knowledge. The latter was also recognised by another participant, Interviewee 
B: 
, Y77ie basis for it is certainly datcL It certainly is information arcidtecture, as it is 
giving you the context, but I don't t1dnk it is knowledge arcfdtecture..... It could be 
used to develop knowledge ' (Interviewee B) 
It is reassuring that after the thorough examinations of the work, the 
participants'comments confirm that the FEBuS framework could be defined as 
a framework for Information Architecture. The comments could also be used as 
a supporting evidence certifying that the second of the research objectives, i. e. 
to build an extended framework for IA, has been met. 
6.4.3.2. Scope 
ding objective was met, In search of further confirmation whether the LA-buil the 
participants were also asked to define the framework in terms of scope, i. e. 
information Architecture or Information Systems Architecture. Only participant 
defined the architecture as Information Systems Architecture and, 
coincidentally or not, this was the same person who defined the framework as a 
tool focused on Knowledge Management. He further clarified that his views are 
of 
"information system in a uider context, but not simply a computer-based 
application. (Interviewee D) 
The rest of the evaluators classified the analytical tool as Information 
Architecture. Their views are best summarised in the words of participant E, 
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Ift's de 
. 
flnitely Information Arcldtecture. It is not systems-based ... ft could be used 
as an IS ArcIdtecture, but I tldnk it is more than just a systems ardtitecture, but if 
you are limiting it by the word 'system, you are limiting it down you could use this 
on any set of data that you have. " 
6.4.3.3. Accuracy and completeness 
The interview comments were largely confirmatory of the accuracy and 
completeness of the framework. The provided examples further validate the 
components and relationships within the tool. A few recommendations were 
made for new components, e. g. Time, Priority, Trust, or for changing the status 
of a component, e. g. to promote the information cluster Events into an 
information category. These were discussed extensively with the interviewees to 
establish any redundancy and relationships with existing structures. Decision 
on incorporation also considered their fitness with the purpose and scope of the 
framework. The final version of the FEBuS (Chapter 7) addresses each of these 
proposals. Where a candidate component was rejected, clarifications are given 
on the set of relationships that provide the required information. 
Other improvements that were suggested were attributed to presentational and 
methodological, rather than structural concerns. These were largely due to the 
decision the researcher took on presenting the interviews candidates with a 
summary of the framework, rather than with the full documentation of the 
work. It was feared that non-assisted familiarisation with the lengthy 
description of a complex architectural framework, such FEBuS could deter any 
potential participants in the evaluation and jeopardise the completion of the 
study. 
With regards to the completeness of the work, the views of the interviewees are 
best summarised in the following quote: 
, it does capture everything that you tend to go through" anterviewee D) 
6.4.3.4. Clarity 
clarity was highlighted as the most desirable improvement to the framework. 
Two interviewees emphasised on the importance of supporting documentation 
with definitions, detailed explanations and examples support, where necessary, 
whilst another interviewee deemed face-to-face contact as best suited 
for any 
initial familiarisation with the framework. His major point was that individual 
interpretations of the definitions could differ and that the help of a framework 
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consultant will facilitate user's understanding of a complex object like the 
FEBuS. 
you weren't here explaining it, I probably would have struggled more., 
anterviewee D) 
These comments, as explained earlier, were due to a decision on how much of 
the framework documentation to be presented to the interviewees beforehand 
and how much to be introduced during the course of the interview. This, of 
course, would not be an issue when implementing the framework. Any adopters 
of the tool will be provided with the full set of documentation, as well as 
assisted throughout the implementation. 
Despite the challenges brought in by the above methodological decision, the 
researcher observed that all participants could relate to the organisation of the 
framework, and support these with examples from their experience. Another 
way to explore the clarity of the work was through the tests of how interviewees 
understand of the focus, scope and purpose of the framework. The findings 
confirm that their views confirm that researcher's goals were met: 
"Your idea, as I understand it, is to develop afundamental structurefor development 
of specifications and implementing processes on the basis of this specification, which 
could be used in other businesses but not only the software ones. -" 
anterviewee E) 
On a point made by the researcher that is it difficult to explain the multi- 
dimensional structure, where there are many relationships between different 
dimensions, one of the interviewees suggested that the principles of 
inheritance, abstraction and encapsulation introduced in object-orientation 
might be helpful for the framework presentation. 
The issue of clarity was addressed through another question investigating what 
presentation form the participants consider as most appropriate for the 
framework. 7he general view was that both paper-based forms and electronic 
form employing indexes and hyperlinks, should be provided. During the 
discussion recommendations were given on the characteristics of the electronic 
version, mainly that it should be based on a standard application and clear of 
circular navigation. 
6.4.3.5. UsabilitY 
Anecdotally, information managers that are pressured by time and cost 
constraints do not favour introducing new tools that 
do not bring along any 
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tangible benefits. This has been confirmed in the discussions of the FEBuS 
framework. Whilst all participants agree on the role of the proposed framework, 
they are more doubtful on its usability. 
Interviewee B referred to the framework as a "strategic tool", but further pointed 
that management recognition of the role of the tool and commitment to its use 
are key factors in for the framework adoption. 
Interviewee C defined the framework as an 'ideal model" and was a little sceptic 
on the usability of the tool, as it is not immediately generating profit. ffis 
understanding was that the framework should be considered as a toolkit used 
only when these is a demand, 
"Othenvise the overhead of actually doing it doesntjustify its cost. " 
The following excerpt from the e-mail of Interviewee F gives further insights on 
cases where the framework is considered as inapplicable: 
"For companies that are using either prop? ietarylbespoke (and point to point) or 
privately managed secure networks it is not obvious that theframework is applicable 
to their scenarios, too. " Unterviewee F) 
This lack of recognition of how the framework could be employed could be 
related to the ability of the users to comprehend the complex construct when 
examining it without the assistance of a person familiar with the tool (as it was 
the case with Interviewee F). Interviewee B reinforced this observation: 
-7-he hardest I see in getting people to accept and use it, is going to be that these 8-9 
dimensions are going to be dijflcultforpeople to conceive. 
To resolve this concern many of the participants suggested a case-study 
approach. These views were best summarised below: 
-As this is a framework for developing architectures, it has to have a very good 
overview with specific example, ie. how it is applied to a certain case, so that the 
users of this framework could relate their specific case to the case described in the 
example. This could be the selling point of thefrarnework, a promotion. " 
(Interviewee E) 
The discussion of the usability of the tool instigated an association with another 
analytical tool, a simple model for decision making, introduced by Interviewee 
D. This is a decision triangle that, similarly to the project management triangle 
(Cadle & Yeates 2001) consists of three criteria: Time, Cost and Quality 
(Specification). The basic principles of tbis model could be summarised as 
fonows: 
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* To achieve something in shorter time you wiR need more money and good 
specification. 
@ To save money you will need to invest more time. (No comments about 
specification). 
e To improve the specification, you wiU need to invest time or money, or both. 
As the proposed framework clearly fits in the Specification part of this model, 
its implementation will require investment of time and money. This confirms 
the views that to be implemented, the importance of the framework being 
recognised, promoted and supported by management. VVhilst with an internal 
network only one organisation is concerned, in the cases of a dynamic business 
network, this has to be done by the managerial bodies of all the nodes in the 
alliance, which could further affect the ability to apply the framework. 
6.4.4. PROPOSITIONS TESTING 
As mentioned earlier (Section 4.1.3), the interviews also involved testing two 
propositions: 
Pl: In a networked environment the data needs to carry some contextual tags 
(based on the role of the information user), e. g. ethical and organisational 
issues, to inform the user of the physical and situational context. 
P2: IA needs to cater of information behaviour (events, transformation, next 
stage, current/up-to-date). 
These were designed to provide the last part of the evidence on whether the 
theory building research objective has been met. The cross-referencing of these 
results with the ones on the framework focus and scope would inform on 
drawing the conclusion on the achievement of the initial goals. 
Four of the five interviewees provided their views on the above propositions. 
Unanimously all of them agreed that in a network environment data should 
carry contextual tags (Proposition 1). 
'At the moment we certainly rely on knowing something about the person who sent 
the e-mail, in order to interpret what matters about it. We mustnt lose that contextual 
informatiom and so along with the data that we send there needs to come 
information about the roles and responsibilities of the person who sends it. 11 
Onterviewee A) 
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Interviewee B further observed that currently in most cases this is not the case, 
which raises concerns about the risks of using such context-weak data for 
decision maldng. 
Further issue relating to the names of the categories that provide contextual 
information was raised by Interviewee C. He argued that the labels need to be 
very clear to foster unambiguous understanding of what the data represents. 
Proposition 2 was also confirmed as true by all the four participants. The 
replies recognise the importance of knowing the life history of the information 
(Interviewee A) and that IA is event-driven (Interviewee C). It is interesting to 
observe that all the four comments on this question were much briefer in 
comparison to the previous answers. This could be attributed to the impact of 
two factors, i. e. participants being exhausted from the long interview and/or 
the categorical agreement with the propositions, e. g. the reply of Interviewee D 
"Absolutely7. 
6.4.5. REVIEWING THE SURVEY RESULTS WITH INTERVIEWEES 
It is recognised that the agenda for the interviews was too ambitious and in 
most cases the one-hour slot was sufficient only for discussing the framework 
components and the characteristics of the framework. Only one participant, 
Interviewee B, agreed to review the results from the Delphi study and the 
electronic survey. His views confirm that knowing the status of the information 
prior and after its use is not of major interest, as opposed to the version release. 
In his words: 
'We are not interested in the state, we are interested in the version. 
The reflections on the low score of the role of the Designer brought up again the 
issue of trust. 
-Do you trust that person who's done that work for you, or not? In an ideal work 
people would argue that it doesn't matter who does it, because it Lifill all go right, but 
in reality you get people who are better than others, and you are loo)dng for those 
who are better at doing it. " (Interviewee B) 
These comments will be taken into consideration in the design of the final 
version of the FEBuS framework in Chapter 7. 
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6.3. SUMAULRY 
"When a theory is evaluated, the boundary between theory construction and theory 
testing often becomes blurred. " Bacharach (1989, p. 504) 
Toub (2000) in his white paper on evaluating information architecture (for web 
sites) argues that like blueprints for physical structures Us are abstract 
models, and as such you can't see, smell, taste, or touch them, you could only 
'experience' them. This evaluation exercise has proved Toub's observations that 
measuring the IA as a whole involves a multitude of interrelated aspects. To 
shed some light on these, the evaluation process and the constituent of the 
research samples were documented in detail. Purthermore, the study 
concentrated on examining the proposed IA components and the relationships 
between these. The approach undertaken in first two evaluation tests, the 
Delphi study and the e-survey, align with Toub's assertion that the examination 
should focus on comparing the relative scoring of the IA aspect to another IA 
aspect or to established benchmark. In addition to the quantitative results, the 
qualitative feedback provided by the first two evaluation panels was analysed 
and established to be of confirmatory character. Whilst the Delphi study did not 
introduce any new variables, the e-survey put forward two proposals for 
integration in the framework, i. e. "Standards" and "Time for delivery'. 
Noticeably, the new variables are containers for hard information, which is 
understandable, as the sources of the recommendations were IT consultants. It 
could be speculated that this is symptomatic of the IT considerations 
dominating in IS. These were included in the agenda of the 3rd evaluation test, 
the interviews, which primary objective was to test the organisation of the 
framework. The results of this last evaluation reflected the scope, accuracy and 
applicability of the framework and informed on potential improvements to the 
tool. A summary of the key recommendations for change could be found in 
Table 6.25. It is an extension of Table 5.3 and allows for tracking which the new 
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The analysis of the recommendations proves that four of the new components 
are well accepted and for another eight, there are only minor recommendations, 
i. e. name changes and framework descriptions. There are eleven 
recommendations for structural changes, of which five are suggestions for new 
components (Table 6.26). 
Table 6.26: Analysis of the actions required to address the evaluation recommendations 
Action required Counts Recommendation No. 
No action required on new proposals 8 
Name change (N) 5 3,12,16,17,20 
Framework description (D) 5 5,7,8,18,19 
Structural changes (S) 11 1 
1,2,4,6,9,10,11,13,14,15,21 
The resulting conceptual model and the reflections on the study are discussed 
in the following chapter. 
Page 292 
Chapter 7: 









Chapter 5: Chapter 6: 
Theoretical Model Empirical Ev, ýduatjon 
Chapter 7: 
'nle Revised Framework 
Chapter 8: 
Reflections &. Conclusion 
7.1. The Revised Framework ........................................................................... 294 
7.1.1. Structural organisation of the framework ..................................................... 294 
7.1.2. Rules in the framework ................................................................................. 295 
7.1.3. The framework components .......................................................................... 296 
7.2. Evaluating the revised framework ........................................................... 303 
7.2.1. The results using Evemden's checklist ......................................................... 303 
7.2.2. The results using the Metamodel test ........................................................... 304 
7.3. Summary ................................................................................................. 305 
flage 293 
Information Architecture for Business Networks Ch 7: The Revised Framework 
" Every information architecture is different and should be. .... And 
all those things - users, content, and organisational context - all are 
highly variable in each situation. So there can be no 'Correct 
Infonnation Architecture. Nor is there a single obvious template to 
use and reuse. " 
Rosenfeld (Hill 1998) 
This chapter presents the modifications of the Framework for Information 
Architecture for Electronically mediated Business Systems (FEBuS) conducted 
on the basis of the empirical evaluation of the work (Chapter 6). The resulting 
framework is tested further using models and checklists for framework 
evaluation identified in the secondary research and conclusions are made on 
the quality of the analytical tool. 
7.1. THE REVISED FRAMEWORK 
The amendments done to the theoretical framework reflect the results of the 
triangulation of the findings of the qualitative evaluation, the Delphi study and 
the electronic survey. This section has a similar organisation to the section that 
introduces the framework in Chapter 5, i. e. it reviews the changes required to 
the terminology of the framework (Section 7.1.1), the rules regulating the 
application of the framework (Section 7.1.2) and the finalised set of components 
(Section 7.1-3). 
7.1.1. STRUCTURAL ORGANISATION OF THE FRAMEWORK 
The principal concepts, the system of rules and the organisation of the 
framework were tested through the qualitative evaluation test, the interviews. 
To evaluate the terminology, the terms 'dimension', 'information category, 
, attribute' and 'domain' were introduced to the participants at the very 
beginning of each interview. The findings proved that the interviewees did not 
have any problems with the descriptors of the analytical tool and had used 
them without any difficulty throughout the interview sessions. As there were no 
recommendations on changes, or suggestions 
for alternative terminology, the 
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structural organisation did not undergo any modifications and remains as 
described initially in Section S. 1.2. 
The evaluation of the relationships between the framework components was 
successfully achieved through discussing examples from the IS practice. The 
cross-references between information categories were recognised and 
understood by the participants, even in cases where more than two dimensions 
were linked. 
The only recommendation with regards to the foundations of the framework 
was related to the provision of detailed documentation of the tool up-front. 7his 
was recognised as an important measure to build user confidence and 
acceptance. 
7.1.2. RULES IN THE FRAMEWORH 
The rules of the proposed framework were introduced gradually throughout the 
discussion of the work with the interviewees. The observations from the 
qualitative evaluation confirmed that it is very easy to shift the level of analysis 
to a higher or lower hierarchical level, e. g. from business network to a business 
network node, an experience that could complicate the application of the 
framework and result in user's frustration with the amount of work required 
and the complexity of the tool. This signifies that the starting point when using 
the framework should be the work on a dimension establishing the boundaries 
of the Information Architecture as per Recommendation 21 (Table 6.25). This 
information should be made visible to the user, if possible on a permanent 
basis. Consequently, the dimension D8: Lcvels of granularity was assigned a 
higher priority than the rest of the contextual dimensions. Furthermore, it was 
determined that the level of analysis needs to be formalised before the work on 
any other dimension, including the primary dimensions, commences. This has 
led to the review of the hierarchical organisation of the framework and to the 
introduction of a third type of dimensions, the "focal" one, that specifies the 
level of analysis. 
The redesigned theoretical framework is based upon the following three types of 
dimensions: 
Focal dimension, determining the unit of analysis, e. g. a business network, 
a business sector, a corporation, department et al. The dimension that 
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establishes this worldng perspective is 'Levels of granularity'. To assure that 
no change is needed in the numbering of the rest of the dimensions this 
dimension was relabelled from Dimension 8 to Dimension 0 (Table 7.1). 
o Primary dimensions, related to the nature and characteristics of the 
business, i. e. the object of the analysis. The set of primary dimensions in 
the framework includes the three different views in D 1: Types of information. 
9 Contextual dimensions - These are the remaining six dimensions that 
were introduced to compensate for the context-weak electronic information 
with details that assist users in judging and managing more efficiently and 
effectively the information they work with. 
The introduction of the new hierarchical level required a review of the 
framework rules for consistency. In fact, only one rule needed to be amended to 
reflect the priority of the new type of dimensions, i. e. Rule 4. It now reads as 
follows: 
Rule 4: The order into which the dimensions are reviewed depends on the 
type of the dimension. The focal dimension is set first, followed by the 
primary dimensions, and lastly by the contextual dimensions. 
The rationale for Us rule is founded in the methods used for business or 
systems analysis; the majority recommend setting the boundaries of the study 
as the very first step of any analytical exercise. In the context of this research 
this means that, to be able to develop or analyse information architecture, the 
boundary of the work needs to be clearly defined through establishing the 
respective level of granularity. Similarly, no analysis of contextual issues could 
be conducted if the object whose context is discussed is not unambiguously 
defined though its organisational, business and technological characteristics. 
7.1.3. THE FRAMEWORK COMPONENTS 
Based on the feedback from the evaluation tests, a few changes were made to the 
organisation and content of the framework. The resulting framework and 
how it 
maps onto its previous version are presented in Table 7.1. Due to limitations of the 
printed form, the table presents mainly structural (S) and naming 
(N) 
recommendations. The improvements to the 
descriptions (D) are described 
separately below. They are unique for each occurrence of the 
framework and have 
to be agreed by the participants: in the business network implementing the FEBuS. 
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Table 7.1: The FEBuS - evaluation impact at a glance (The changes in itdics ki belled 'nc,, -., ) 
The FEBuS (pre-evaluation version) Rationale The FEBuS (post-evaluation version) 
Recc. No. Focal dimension: [new] 
21 Dimension 0: Levels : )f granularity 
Inf. category: Levels of Eanularity 
Primary dimension: Primary dimension: 
Dimension 1: Types of information Dimension 1: Types of information 
Business view Business view 
Inf. category: Business function Inf. category: Business function 
Inf. category: Data Inf. category: Data 
Inf. category: Business process 2 Inf. category: Business process 
2 Inf. category: Event Inew] 
Organisation view Organisation view 
Inf category: Strategy 3 Inf. category: Strategy/ St iý itekqc busiriess, positmil 
Inf. category: Structure Inf. category: Structure 
Technical view Technical view 
Inf. category: Network Inf. category: Network 
Inf. category: Application Inf. category: Application 
Inf. category: Platform Inf category: Platforin 
Inf. category: Interface Inf. category: Interface 
Contextual dimensions: Contextual dimensions: 
Dimension 2: Forms of existence (ý4 Dimension 2: Forms of existence 
Inf. category: Nature 6 Inf. category: Nat-Lire 
Inf. category: Values F4 Inf. category: Values 
Inf. category: Style (9) Inf. category: Style 
Inf, category: Carrier 9 Inf. category: Carrier 
Inf. category: Stability 4q Inf. category: Stability 
Inf. category: Level of aggregation Inf. category: Level of aggregation 
Inf category: Presentation Inf. category: Presentation 
4 Inf. category: Origin 
Dimension 3: Levels of understanding Dimension 3: -Levels of understanding 
Inf. category: Defmitions Inf. category: Definitions 
Inf. category: Models, Templates 12,13 Inf. category: Models, Templates, Solutions 
Inf. categoly: Theories 11 Inf. category: Theories L)tional] 
_ Dimension 4: Transitions Dimension 4: Transitions 
Inf. category: Version releases 17 Inf. category: Versions/ Configu ration 
Inume arriendritentl 
inf. category: Stages of capability/ growth 48) Inf. category: Stages of capability/ growth 
Irif. category: Status Inf. category: Status 
15,16 Inf. category: Level of tru st / Degree of risk, It st ii1 1" llwfl 
Inf category: Prionty/Degree of urgency jvcw/ 
14 
Dimension 5: Types of IM processes 19 Dimension 5: Types of IM processes 
luf. category: IM processes Inf. category: IM processes 
- piM_ension 6* Roles Characteristics Dimension 6: Roles Characteristics 
, rIf. category: Roles (data perspective) Inf. category: Roles (data perspective) 
Inf. category: Roles (process perspective) Inf. category: Roles (process perspeclix r) 
Inf. category: skills/Level of competence 20 Inf. category: Skills/Level of competence/ Qualificatioir., Inew aspect) 
Di_imn,,, ion 7. ' Types of Regulations Dimension -7: 
Types of Regulations 
Inf. category: Standards Inf category: Standards 
111f category'. Policies Inf. category: Pohcies 
J'f. category: Regulations Inf. category: Regulations 
Dimension 8: Levels of granularity 
I 
IC0111'eried into a focal (111twil. slotil 
111f. cate or : Levels ofgrinularity 
I 
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As identified in the previous section, the major structural change affected the 
hierarchy of types of dimensions by adding a new one, type, the Focal type, 
which hosts dimensions that need to be considered prior to any further 
analysis of the information in the business system is conducted. This 
dimension currently includes the dimension Levels of granularity, previously 
known as Dimension 8. There are no changes in the attribute set in this 
dimension nor in their value domains. 
The changes in the content affect all the remaining dimensions, apart from DS: 
Types of IM processes and D7: Types of regulations. Some of these changes 
address minor amendments, such as name change or adding a new attribute, 
others are considered as major changes, as they either add or remove 
information categories. 
Dimension 1: Types of information 
Within the primary dimension Dl: Types of information there is only one major 
change affecting the Business view of the dimension, the promotion of the 
information cluster Events into an information category (Recommendation 1 in 
Table 6.25). It is considered as the missing link in the relationship between 
Business process, IM processes and Transformations, determining the impact 
that a particular event could have on the data. The minimum set of attributes 
with in this category and their domains include Event ID, Event type (internal, 
extemal), Event date/time, Automation (automatically-triggered or human- 
triggered), Event duration and Event frequency (annual, monthly, weekly, daily, 
etc. ). 
The minor changes in D 1: Types of information involve: 
In the Business view: Based on Recommendation 2 (Table 6.25) the 
information cluster Event was promoted into an information category. The 
Solutions cluster is noted to be optional as it could be an alternative to a 
relationship between the Business process and relevant information 
categories in the Technical view. Finally, the definition of the set of 
attributes for the Business process information category was expanded to 
include an attribute Process duration to reflect further temporal aspects of 
a process. Thus, the Business process IC includes the attributes Process 
ID, Process type (internal, external), Process automation (automatically- 
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triggered or human-triggered), Process duration and Process frequency 
(annual, monthly, weekly, daily, etc. ). 
In the Organisation view: renaming the Strategy IC to Strategy/ Strategic 
business position (Recommendation 3, Table 6.25). This change is also in 
agreement with the terminology used in some of the foundational works for 
the FEBuS framework. 
in the Technical view: providing flexibility for alternative taxonomies based 
on the different definitions of 'application' and 'platform. For example, in 
some cases, the term 'application' could be considered as a synonym of the 
term 'software', Whilst many IT professionals could argue that 'application' 
covers only application software such as word processing, databases, etc., 
and does not represent systems software, such as operating systems, 
compilers, system utilities. Similarly, to some practitioners, the term 
'platform' could be associated with 'hardware, e. g. a processor, to others, 
with system software' such as an operating system. This differentiation is 
outlined in computing dictionaries, but might be omitted when applying the 
framework. Providing a great level of detail is beneficial when using the 
framework as a checklist, but could be very restrictive when trying to 
populate it with real data. Hence, the set of information categories in tWs 
view needs to be tailored to the requirements of the specific business 
system and consistent terminology agreed amongst the participants in the 
alliance. 
Dimension 2: Forms of existence 
The major change in this dimension was triggered by Recommendation 4 (Table 
6.25) and included the addition of a new information category, Origin, to 
represent whether the information used is derived or base. Knowing the origin 
of the information could aid the judgement of the quality of this data. Mainly, if 
the information is derived, the quality of the parent information needs to be 
confirmed as well. 
Recommendations 7 and 8 for reviewing the need of information categories 
Style and Values did not have sufficient empirical backup and need to be 
research in the future work on the frainework. 
one minor change was implemented in the Nature IC, i. e. in response to 
Recommendation 6 an attribute was added to represent the dichotomy 
Page 299 
Infonnation Architecture for Business Networks Ch 7: The Revised pramework 
objective/ Subjective. Based on the specific scenario the set of attributes in this 
category could be condensed to represent only the required type of data. 
Consideration has to be paid also to how the richness of the contextual 
information could be affected if the combinations of attributes is reduced due to 
the elimination of some of them. 
Another minor amendment based on Recommendation 9 included defming the 
Value attribute 'verbal'as 'optional'. The justification for this change came from 
the understanding that in an electronically mediated environment verbal 
information is a rare commodity and for simplicity could be removed from the 
Information Architectures of some systems. 
No action was taken on Recommendations 5 and 10, as it was considered that 
the proposed changes need further empirical clarification. Decision was taken 
to explore the rationale for these two recommendations in future developments 
of the FEBuS. 
Dimension 3: Levels of understanding 
The changes in this dimension include the addition of a new aspect, Solutions, 
in the category Models and Templates (based on Recommendation 12) and to 
reflect on Recommendation 11 to define the inforination category Theories as 
optional. The impact of these changes on the framework is considered as 
minor, as the fle., dbility of the FEBuS allows for customisation of the presented 
structure, i. e. the e. ýdstence and content of these categories will be agreed for 
each occurrence of the framework. This is the rationale for making any changes 
to address Recommendation 13 (on the optionality of the Templates part of IC 
Models, Templates, Solutions). 
of transition 
The Levels of Transformation dimension was the one most affected by the 
evaluation tests. Two new information categories were added, Level of trust 
(Recommendation 14) and Priority (Recommendations 15 and 16). It is 
understandable that the extent to which one trusts, is specific for the individual 
and varies with time. To prevent such subjectivism, measures of trust were 
such as Degree of risk or Degree of testing should be considered, and if 
appropriate, the name of the category should be alternated to reflect the specific 
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measure in use. The Priority information category could also be labelled Degree 
of urgency, should this provide better alignment with the terminology in place. 
There is only one minor change here, i. e. the re-labelling of the Version Releases 
IC into Versions/Configuration (Recommendation 17). This was postulated by 
the understanding that 'version release' could be understood as version of 
software that is being released, thus shifting the focus away from the version of 
the information object itself. 
Recommendation 18 requires further empirical data and could not be 
addressed immediately as there is no secondary work supportive of the 
proposed changes. This will be included in the Recommendations for future 
work. 
Dimension 5: Irypes of Information Management (IM) processes 
As specified earlier, no changes were made to the content of this dimension. 
The point on tailoring the value domains to the requirements of the specific 
business system is equally valid for leaving this dimension intact. 
Recommendation 19 is going to be addressed by providing FEBuS users with 
the sample values given in Table 6.20. The latter is going to be revisited with 
every implementation of the framework. 
Dimension 6: Roles Characteristics 
Within the dimension there is only one minor amendment, concerning the 
scope of the information category Skills/Levels of competence 
(Recommendation 20). This could be been expanded to incorporate 
Qualifications required, where appropriate. To include this option, the category 
is to be renamed to Skill/Levels of Competence/ Qualifications, with three core 
information clusters representing the required information as suggested in the 
name of the category. 
c)f Reaulations 
Similarly to D5: Types of IM processes, this dimension was not affected by the 
evaluation. 
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The review of the amendments made to the framework addressed most of the 
points raised by the evaluators. Where reconunendations were not addressed, 
rationale for the decision was provided and action points were noted. The 
revisions reflect the principle agreement of the evaluators with the proposed IA 
tool and confirm the need for the proposed extensions. 
Additional improvements to the documentation are planned through provision 
of a worked example or graphical presentation of the framework and Further 
evaluation of the work through a dedicated web site. 
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7.2. EVALUATING THE REVISED FRAMEWORK 
The theoretical framework proposed here is evaluated using two sets of criteria, 
the checklist for IA frameworks, developed by Evernden (2002) (cf. Table 2.2 in 
Section 2.1.2) and the Metarnodel criteria proposed by Andersen and Opdahl 
(1995). 
7.2.1. THE RESULTS USING EVERNDEN'S CHECKLIST 
The FEBuS presents most of the desirable characteristics for IA frameworks 
identified by Evernden (2002) (Table 2.2). It has clearly defined (1) multi- 
dimensional structure and (2) goveming principles that direct users in their 
application of the framework, without restraining their freedom of choice. As 
already pointed out before, the application of the tool is determined by the 
specific business organisation and context. Customisation of the tool (3) is 
possible through redesigning the attribute set and redefining the attribute 
domains. Each evaluator had interpreted it in their own scenario. 
7be participants in the interviews conf=ed that the tool is addressing 
Information Architecture (4), but also acknowledged that it could successfully 
be used as an Information System Architecture analytical tool. The potential of 
the framework as Knowledge Architecture was also recognised by one of the 
evaluators. His views could have been effected by the ability of the framework to 
handle both explicit and tacit information, with the latter being represented 
through a series of components and relationships between them, that inform 
on and build up user's implicit understanding of the information. 
The documentation of the framework (5), presented in Chapter 5 and Section 
7.1 in this chapter, is the foundation of a detailed user guide that will include 
vocabulary, regulatory framework, description of the components, their 
attributes and value domains, and will provide examples to highlight the 
application of the tool. It is recogriised that the framework documentation is an 
evolving document that could benefit from more worked examples or a case 
study approach illustrating the use of the tool. 
The only limitation of the work is the lack of software support (6) and 
methodological guidelines on implementing the framework. For the 
development of such, a pilot e-business network is needed to provide the 
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required real-world case study material and be available for a testing the 
software application. 
The FEBuS framework tests positively on the Evernden's checklist, providing 
five of the six requirements for an IA framework. 
7.2.2. THE RESULTS USING THE METAMODEL TEST 
Andersen and Opdahl (1995) suggest a set of criteria for a meta-model 
including: 
" simplicity (1), 
" multiple enterprise domains (2), 
" integration capacity (3) 
" extensibility (4) and 
" ability to address both explicit and tacit information (5). 
The previous section already argued the case for the multi-dimensional 
structure of the framework (2), able to adjust its structure as demanded by the 
particular business scenario (4) and proved that it also provides different kind 
of information (5). Further, the framework satisfies the requirement to 
integrate descriptions of IT infrastructures, IS architectures, organisation 
structures and business objectives (3), although not necessarily tied in to 
specific diagrams or diagramming notations. 
The only criterion that is only partially met by the FEBuS is the Simplicity one. 
However, comple2dty is a prerequisite to any IA framework, especially if it is an 
N-dimensional structure: 
"IS architectures are complex... Hence, only the most important concepts and 
relations should be included "Andersen and Opdahl (1995) 
Finding the balance between oversimplifying and confusing the user with the 
comple2dty of the analytical tool has been recognised as a difficult task. Under 
the circumstances the best available compron-. dse was achieved. . 
The two simple tests directed at the desirable features of the FEBuS as IA 
architecture, employing features of a metamodel, confirmed the strengths and 
limitations of this analytical tool. These are going to be discussed further in the 
following Chapter 8, addressing the quality of the product and the process of 
this research. 
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7.3. SUMMARY 
The proposed framework for e-business systems is a generic analytical tool for 
information architecture for electronically mediated business networks and is 
intended to be applicable to all organisations, regardless of their type, size and 
market sector. The complexity of the information architecture of the individual 
business unit could differ from one business unit to another, due to 
(a) the size of the organisation and the type of activities 
(b) the comple, -sdty of its processes 
(c) the participation (or not) in a business network and the interactions 
within the business network. 
Successful implementation requires that attention is paid to establishing a 
library of terms, definitions and examples clarffying the understanding of the 
components. This provides for easier communication within the business 
network and for the ability to support organisational changes more easily, thus 
enabling resources to be scaled up or down to the mission needs. Any 
custornisation of the tool is user-driven and should be carried out in 
accordance with the rules of the framework and with recognition of the vertical 
and horizontal integration with other information components. Other desirable 
features include improving the documentation of the framework with a series of 
worked examples, or a case study, and automating its use through the 
provision of a dedicated software application. There two improvements should 
be both driven from usability criteria such as effectiveness, efficiency and 
satisfaction. 
The discussion of the quality of the research and the contributions to 
knowledge and practice are made in the Mowing chapter 8. 
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This chapter presents the reflections on the process and the product of this 
research. It starts with a recap on the research objectives and how they were 
met. Reflections on the lessons leamed'from. this research experience permeate 
the whole chapter. 
The second part explores quality issues, using the criteria of construct validity, 
internal and external validity and reliability and their qualitative analogues, as 
outlined in Chapter 3. The limitations and implications of the research are 
critically evaluated at the end of this section. 
The discussion proceeds with a review of the contributions of the research to the 
body of knowledge (Section 8.3) and the original artefacts are traced back to the 
objectives of the study. 
The implications of the work for future research are also explored (Section 8.4) 
by focusing on potential future developments and reflecting upon the impact of 
the research experience on the IS community. The implications for the 
practitioners are outlined in the penultimate Section 8.5, followed by a 
Conclusions section. 
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8.1. THE RESEARCH OBJECTIVES REVISITED 
7his section examines the artefacts produced as a result of meeting the research 
objectives. Each objective is discussed below in the order they were originally 
presented in Section 1.2. 
(1) To investigate fiameworks and models of information architecture and 
information systems architecture and establish their status within the IS 
knowledge domain. 
The bibliography of I(S)A and IM analytical tools at the end of this thesis 
evidences of the scope of the secondary research underpinning the 
investigation of I(S)A frameworks. The set of analytical tools relevant to Us 
study is analysed in ter-ms of their content, originality, methodological 
robustness and documentation and the most comprehensive and useful 
members of the set were subjected to more detailed investigation. The 
analysis and categorisation of these frameworks informs of their status 
within the IS knowledge domain (Sections 2.1 and 4.1). 
(2) To conduct a conceptual analysis on theframeworks and models identified as 
part of Objective 1 and then to establish fizndamental LA components and 
desirable extensions to existing M frameworks. 
The achievement of the above objective resulted in the provision of an 
anthology of frameworks and models of information architecture and 
information systems architecture (Section 2.1). 
(3) To investigate requirements for L4 for electronically mediated business 
networks and explore the extent to which they are met by the reviewed 
analytical tools. 
The artefact of this objective is the synopsis of the requirements for e- 
business IA (Section 2.3). It synthesises prevalent IA dimensions, with ideas 
from related subject domains such as Systems Theory and Systems 
Modelling, Web design and virtual team worldng and is used to establish 
whether eidsting IA tools in their current state are viable to meet the needs 
of electronically mediated business alliances. 
(4) To propose a framework, based on the outcomes of Objective 2 and Objective 
3, for e-business network information architecture that addresses the above 
proble=, through utilisation and integration of bestpractice. 
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The Framework for Information Architecture for Electronically-mediated 
Business Networks, FEBuS, (Chapter 5) emerged as a result of the critical 
evaluation of the IA needs of e-business networks and the tools provided to 
meet these needs. 
(5) To empirically evaluate the proposed theoretical framework and its status as 
an analytical tool. 
FEBuS was subjected to a multi-method evaluation test (Chapter 6) that 
proved, in principle, that information users and architects could easily 
relate to the work. The evaluators unanimously agreed with most of the 
proposed changes and also suggested further improvements, related to the 
naming conventions, the descriptions of the tool and its structure, which 
are synthesised in Section 6.3. 
(6) To refine, based on the findings of the empirical evaluation, the initially 
proposed M framework 
The recommendations from the evaluation were reviewed and acted upon, to 
produce a revisited version of the framework was generated (Chapter 7). 
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8.2. QUALITY OF THE RESEARCH 
Section 3.1 introduced the frameworks for assessing the quality of research 
used by positivist and non-positivist researchers and presented the key quality 
criteria for this study, that are complementing the positivist quality criteria of 
construct validity, internal validity, external validity and reliability with their 
respective non-positivist counterparts, i. e. confirmability, credibility, 
transferability and dependability (Shaw 1999, Reinhardt 2000; Stake 1995). 
The following discussion of how this research performs on each of the tests 
allows the readers to discern the scope of quality measures ruling this 
endeavour and to judge for themselves on the quality of the claims made in this 
paper. 
8.2.1. CONSTRUCT VALIDITY AND CONFIRMABILITY 
As Lee (1999) stated, construct validity subsumes content validity, criterion- 
related validity and convergent and discriminant validity. To satisfy the 
requirements for quality of the construct, the formulation of the components of 
the framework was based on existing models and theories. Evidence was 
accumulated to confirm which are the most common components across 
existing I(S)A works (Table 2.8) and how they were represented in the proposed 
framework (Section 5.1). Further, different samples were drawn from the 
research population and three empirical evaluations of the analytical tool were 
conducted, one of which, the Delphi study, was also viewed as a longitudinal 
evaluation, examining the stability of the views on the panel over time. 
One critic from the e-survey sample suggested that what is claimed to be an IA 
component is not related to IA, but to some other infonnation-related construct. 
Possibly this comment could be attributed to the lack of agreement about what 
constitutes an IA. 
Inevitably objections could be raised about the use of a convenience research 
sample. However, as Dietz (1987) points out 
'Delphi panels are usually a convenience sample of knowledgeable persons rather 
than a random sample of experts. T 
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Although it is debatable what Dietzs understanding of 'random' is, the above 
statement confirms that the sample selection approach used here fits within the 
norm of Delphi studies. 
Further criticism is expected on the low return rate and the possibility of it 
being related to a disagreement with the content of the questionnaire, and 
respectively, the proposed IA framework. In neither the Delphi study, nor the 
electronic survey, any conclusions could be drawn on the potential for non- 
response bias. Further, a return rate of 8.15% (for the e-survey) when 
approaching participants from 'cold' is not a rare phenomenon (Ranchhod & 
Zhou 2001). The small panel in Delphi Round 3 is not a rare phenomenon and 
has been justified by Delphi theorists (Ziglio 1996). However, it is recognised 
that these numbers could have been higher should the third round targeted all 
the informants, rather than only those who took part in Round 3. 
Dietz (1987) confirms the findings of other studies that indicate that 
'panellists who offer reasons for their Ldews are better able to assess forecast 
accuracY than panellists who are not required to proLide reasons. " 
To exploit this option for improving accuracy of the results and to allow for 
understanding participants' stands, a field for comments and justifications was 
provided within the questionnaire. This was extensively utilised by the e-survey 
respondents, but was used only by a small number of Delphi panellists. It could 
be speculated that the absence of comments on some of the questionnaires 
could be related to the limited space provided on the list and/or participant's 
busy schedule, rather than to respondent's unwillingness or lack of 
understanding. Conversely, there were a few participants who consistently 
provided their views, either by very small writing in the comment boxes, or in a 
free-format style on the back of the questionnaire. 
Further, Yin's three tactics for improving construct validity (Yin 1994, pp. 32-48) 
were used to evaluate the work. Firstly, multiple choices of evidence, 
i. e. 
interviews, survey and Delphi results were accessed. Secondly, "a chain of 
evidence" was established, cerffying the steps 
in the process of data gathering 
and analysis, to strengthen the rigour of the study. 
This also included the 
development of documents illustrating how the proposed tool is represented in 
the questionnaires and by inviting the interviewees to review the outcomes of 
the exercise. 
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8.2.2. INTERNAL VALIDITY AND CREDIBILITY 
Lee (1999, p. 155) correctly observes that the use of multiple informants that Yin 
(1994) recommends, implies internal consistency and potential stability over 
time. This tactic, at its core, is analogous to the substitution strategy (Reichardt 
2000, p. 92) for ensuring credible results in the social psychology studies. The 
latter operates by replacement of the comparison that is subject to the threat 
with a comparison that is not subject to a threat. In the case of this research 
this was simplified by replacing one sample of the research population with 
another, i. e. the Delphi pariellists with the on-line participants. Ultimately, the 
results within and amongst the samples confirm the quality of the research. The 
minor variations in the results could be attributed both to the different 
contextual settings of each respondent, as wen as to the individual's incapability 
to grasp the complex reality. 
In addition, Yin's tactic based on pattern matching and time series has delivered 
positive results by reducing the impact of differences in individual knowledge 
and experience. Yin's explanation building solution was examined and 
complemented by the elaboration and comparison strategy proposed by 
Reichardt (2000, p. 94). Both the positivist and the interpretivist 
recommendations are based on iterations and validation by comparison of the 
outcome with the original. However, minor modifications were needed in both 
cases. As Reichardt's typology of strategies for eliminating threats to validity 
originates in the social studies, the concepts of threat and treatment he uses, 
are translatable into the social aspects of IS research, but not directly applicable 
to the scientific aspects of the domain. Likewise, Yin's reference to explanation 
building was not considered suitable, as the nature of this study is not 
explanatory, but exploratory and predictive; hence the label "elaboration and 
comparison" was adopted. Bearing this minor modification in mind, the core of 
the above two proposals was successfully employed throughout the evaluation, 
including correlation of the empirical results from both questionnaire-based 
tests and modifying the framework prior the last interview testing. 
It could also be argued that elaboration and comparison was also conducted at 
an internal test level. In the Delphi study internal validity was achieved 
through 
the reporting of the average scoring for each of the constructs, Whilst in the 
interviews, this quality criterion was maintained by introducing the interviewees 
to the results from the previous evaluation studies. In the electronic survey 
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credibility was affirmed through analysis of the professional allegiance of the 
participants to one of the two groups, IT professionals and academics. 
Another threat to validity was the effect of the participant's understanding of the 
questions. The strategy for reducing this threat included clarifying the 
definitions underpinning the research and by providing the researcher's contact 
details for some further explanation/ discussion, if required. 
Whilst the above observations concern the design and implementation of the 
empirical research, it should be noted that the internal integrity of the literature 
review was managed by using the 'tables audit trail' tool. This is a graphical 
representation of relationships between the summary tables used in the study 
(Fig. 8.1), which proved to be a very useful tool for outlining the key areas of the 
literary research and steering the development of the argument. 
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8.2.3. EXTERNAL VALIDITY AND TRANSFERABILITY 
Normally, external validity is best confirmed by replicating the study in another 
context. The results on the IA framework will be best tested through a series of 
case studies (See Section 8.4 Implications for Juture researcN. Building a web 
site with a detailed description of the framework, including method of 
application and worked examples to illustrate aspects of its application is 
another option to further test the validity with experts that is going to be 
explored in the future work on the FEBuS (Section 8.4). 
The methodological extemal validity has been justified through comparisons 
with similar studies. To enable anyone interested in the study to repeat the 
design, a detailed documentation of all aspects of the application of the multi- 
method approach is provided. 
8.2.4. RELUBILITY AND DEPENDABILITY 
The reliability of the findings is mainly founded upon on the ability of the 
informants to relate to the IA definition used in this research and sustain this 
understanding throughout their involvement with the work. The lack of a single 
definition of IA has been a major issue for this study. Although IA was topical in 
the 1990s and the provision of a single all encompassing definition has been 
addressed by ASIS summit in 2000 (Denn & Maglaughlin 2000), there is no 
general agreement on what IA stands for. This could partially be due to the 
evolution of the term IA within the emerging context of the World Wide Web, or 
might be due to its reinvention under new names, such as Enterprise 
Architecture'. Measures have been incorporated in all the three evaluation 
methods to address this ambiguity, so as to ensure consensus amongst the 
participants on what the term IA means. 
Another challenge to the research was the use of a non-administered survey. A 
significant problem with this research method is that psychological factors that 
are difficult to measure can impact the validity of the study results and are 
difficult to anticipate. As Mitchell (1996) acknowledges, any attempt to assess 
these factors could involve random and systematic errors, whose distribution is 
unlikely to be random. These errors could be attributed to pressure at work and 
tirne of the day when the survey was completed, or to individual characteristics 
such as prejudice, bias, mood, 
fatigue or information overload. The 
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characteristics of the measurement instrument itself can also be a potential 
sources, e. g. unclear instructions or ambiguous questions. Yin's tactics for 
dealing with such threats (Yin, 1994) had to be tailored to the specifics of this 
research, as they are primarily applicable to case study research. This 
determined the employment of protocols for the interviews only. Purthermore, 
the approach adopted here meets the three tests of reliability suggested by 
Mitchell (1996), i. e. test/re-test (through the rounds in the Delphi study), 
internal consistency (as confirmed by the range and median values) and 
alternative form (complementing the Delphi study with e-survey and interviews). 
This last test corresponds to what corresponds Lincoln and Guba (1985) refer to 
as the triangulation of data collection. 
The application of the Delphi method in this study aligns with the classic design 
based on three Delphi rounds and as such, meets the tests for the effectiveness 
of the result and the quality of the generated solution (Erffmeyer et al 1986). 
Although there are views about the correlation between the number of the 
participants and the quality of the results (Linstone 1978), the number of 
participants in the third round forced the decision to terminate the Delphi 
evaluation. This choice was further informed by the findings of Dietz (1987) who 
provides a statistical evidence that error is reduced through iterations of the 
Delphi process, but the reduction in error from Round One to Round Three is 
very small, less than 10% of total error. 
As an afterthought it was acknowledged that to rule out concerns about high 
change rate through the rounds, a confidence self-assessment (Dietz 1987) is 
recommended for future Delphi studies. Purther measures address provision of 
explicit instructions, e. g. what to be done should the informant 
fully concurs or 
disagrees with the group views. 
8.2.5. LIMITATIONS OF THE RESEARCH 
NT7-Le trouble with generalisations is that they don't apply to 
particulars. " Lincoln & Guba (19 8 5, p. 110) 
This research has sought to employ a multifaceted comprehensive approach: a 
triangulation of research methods representing the qualitative and quantitative 
paradigms, the multidisciplinary 
domain and various sources (academic 
research, commercial/ practitioner's 
literature, supervisor's expertise and 
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guidance, information management researchers and scholars, Is 
practitioners/ consultants, conference proceedings, Internet, selected electronic 
bibliographical databases and personal experience). Despite the utmost effort to 
overcome any threats to the quality of the product and the process of this 
research investigation, several limitations must be acknowledged. 
Firstly, the comparison of the IA frameworks from the Engineering School was 
based on three criteria, namely the focus of the framework, the dimensions it 
supported and the extent of support for inter-organisational practices. It was 
recognised that a more comprehensive set of criteria could have been employed, 
e. g. Evernden's checklist (2002) (Table 2.2). However, it was thought that the 
use of such a detailed framework would be inefficient in the case of secondary 
research, as many of the papers presenting IA frameworks did not provide 
sufficient information to enable the use of some of the suggested criteria. 
There are a number of limitations associated with the data collection, not least 
of which is the fact that the sample is self-selecting, i. e. only those who are 
inclined to participate do so. As discussed earlier, the self-selection of 
participants is considered to be beneficial, in particularly for Delphi studies, as 
only people who have vested interest or experience in the subject area, would 
take part in the research. On the other hand, it is recognised that the views 
expressed by the participants are subjective and reflect their individual 
background and expertise, hence, do not allow for deductions on the 
applicability of the framework in the context of a single case of a business 
network. A series of case studies is needed to illustrate the application of 
framework and provide a worked example of the milestones users need to follow 
(See Section 8.4). 
perhaps the most significant constraint is the ability of the questionnaire to fully 
represent the proposed framework. Since, in some cases, one question 
addressed more than one information category. Usually, this 
is to reflect a 
relationship between these information categories. 
This limitation was 
addressed by introducing the third evaluation test, 
i. e. the interviews. 
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8.3. CONTRIBUTIONS TO KNOWLEDGE 
"For most people information architecture is invisible and intangible. " 
Morville in Hill (1998) 
information architecture is really about what's not obvious. ' 
Rosenfeld & Morville (1998) 
This research study has investigated existing theory and conceptual models on 
information architecture (IA) and information systems architecture (ISA) I and 
established whether and to what extent they are applicable in the case of 
electronically mediated business networks. It further aimed to broaden these 
ideas by bringing in components identified in related research areas, with the 
ultimate goal being the development of an integrated framework for Information 
Architecture for e-business networks. 
In meeting these research objectives, the work has generated a number of 
outcomes that are contributions to knowledge. These are discussed below by 
referencing objectives of the study (Chapter 1 and Section 8.1), where 
appropriate. 
(1) An anthology of IA frameworks 
investigation of frameworks and models of Information Architecture and 
Information Systems Architecture identified about thirty architectural 
frameworks from the area of IS Management, Business Systems Planning and 
IS Design and Development, referred to as Engineering' group. These were first 
analysed based on their originality and contribution to IA knowledge and as a 
result nineteen I(S)As were chosen to represent the state of the art for 1A 
(Objective 1). To establish their status within the IS knowledge domain and to 
elicit fundamental IA components (Objective 2) conceptual analysis was 
conducted on these principal works, grouping them in terms of their 
organisational focus and core components and based on their comple. -, dty and 
coverage were organised into three groups, i. e. Basic Architectures, Common 
Architectures and Advanced Architectures (Section 2.1.2). 
i As specified in the introduction, the acronym I(S)A is used to represent both JA and ISA 
frameworks in cases when hey are used together (CL Chapter 1). 
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(ii) A critical evaluation of the Zachman framework and the Evernden's IA 
works 
The I(S)A works of two authors who have dedicated most of their research efforts 
to modelling the information asset in the enterprise, i. e. John Zachman and 
Roger Evernden, were critically evaluated and compared. Although the 
Zachman Framework has been known and employed for about 20 years, it is 
believed that this is the first attempt to scrutinise this tool to such a level of 
detail. Similarly, no previous investigations were done on the evolution of 
Evernden's work on IA. Attentions were drawn to the attention of users and 
researchers on aspects that could trigger different interpretations. 
(iii) A synthesis of IA knowledge developed in different sub ect areas J 
This study is the first research endeavour to bring together research work on L4 
carried out in the fields of IS management and Web desigrL Extensive 
investigation was conducted to identify studies on Information Architecture that 
integrate the body of knowledge developed in these two subject domains. It was 
concluded that despite the common name and task, there has been no 
collaboration in this area. Parallels and differences were then drawn between 
the works of Zachman and Evernden as representatives of the IS Management 
domain and this of Rosenfeld and Morville representing the Web design domain. 
Together, these informed the work on developing an IA framework for e- 
business. 
(iv) A set of I(S)A definitions and propositions for resolving any semantic 
ambiguities 
The research has also built an comprehensive collection of I(S)A defirdtions. 
Analysis of this work evidences of an inextricable problem with defining the 
boundaries of the term Information Architecture. Auxiliary work includes the 
generation and notional proof of two propositions challenging the primacy of the 
concepts Enterprise Architecture (as used by Zachman), 
Enterprise information 
Architecture and Information Systems Architecture: 
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Proposition 1: In the case of e-business the terms Information Systems 
Architecture and Information Architecture are equivalent (Section 1.3.7). 
Proposition 2: In the context of e-business systems, the terms Enterprise 
Architecture and Information System Architecture could be used 
interchangeably (Section 4.1.1.4). 
However, these propositions were proven only theoretically, but not tested 
empirically. 
(v) An synopsis of requirements for an IA for e-business alliances 
The analysis of works referencing I(S)A in subject domains of Electronic 
integration, Inter-organisational Information Systems, e-business and virtual 
teamworking has provided a set of requirements for operational rules and 
components for electronically mediated business networks was put forward 
(Table 2.14). 
(vi) An U framework for electronicaBy mediated business alliances 
The major contribution from this research has been the development of the 
generic framework for IA in electronically mediated business networks, named 
FEBuS. 
Having established that the existing IA tools only meet partially the 
requirements for e-business IA (Objective 3), this research sought to expand 
current state of art in IA, through the development of a framework for e- 
business IA. This was accomplished by building upon multi-discipline research 
in JA (Objective 4) at both network and organisational level. FEBuS is a tool, 
which can enable the data-rich, but information-weak digital business 
environment to benefit from more knowledge of contextual information. An IA, 
based upon FEBuS, will help users with understanding of the wider aspects of 
the system, such as the infrastructure and context of the information. Thus 
enabling them to better judge the quality of the information used and the 
impact their decisions or actions could have on the system. 
Furthermore, the proposed framework is a generic one. Variations in the 
attribute set or in the value domains could be customised to customise 
it so as 
to include abstractions and perspectives that are specific to a particular 
business network. Vertical and horizontal integration are the key drivers to 
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eliminate any potential problems encountered when implementing enterprisc 
integration systems Pavenport. 1998). 
(vil) An innovative multi-methodological/meta-triangulation research 
design 
To ascertain the reliability, validity and applicability of the tool and establish its 
role, the proposed analytical tool was subjected to both theoretical evaluation 
through a set of theoretical tests, identified in the secondary research (Evcmden 
2002, Andersen & Opdahl, 1995), and empirical evaluation through n 
triangulation of a Delphi study, an electronic survey and evaluation 
interviewing. Such a multi-method evaluation allowed for balancing out any 
limited reliability arising form the low response rate of the empirical evaluation 
and contributed to the enhancement of the tool and the research, respectively. 
The design of the evaluation exercise is another original feature of this study. it 
is based upon the following principles: 
=: > triangulation of methods 
synthesis of quantitative and qualitative data 
use of different samples - academics and practitioners in the IS field. 
Although these have been employed in other studies, the lessons learnt throur), 
the implementation of these principles have not been identified in any pmious 
research of similar design. Despite the extensive number of publications 
reporting the results of Delphi studies, no work was found on analysing the 
convergence of the views, the pattern of change in individual rcsults and the 
impact of any changes in individual circumstances on the results. 7liesc 
r1ndings together with the work conducted on the evaluation of mcthcxls 
j1ppropriate for models building and testing (Section 3.4) support dc%-Clopment or 
the methodological underpinnings of IS research. A first attempt to address 
dcjrlciencies in the body of knowledge on Delphi studies wns the dc%-Clopment of 
a generic toolkit for the successful management of Delphi studies (Bobcvn 8& 
Day 2005, Day & Bobcva 2005). 
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8.4. IMPLICATIONS FOR FUTURE RESEARCH 
The research agenda for future extensions of the work has two major aspects: 
extensions of the FEBuS as a framework for IA for e-mediatcd business 
networks, and further developments of the methodological issues raised by the 
work. 
The multi-disciplined approach employed in this study has determined that 
further research in the fields of Software Engineering, Systems 7beory and 
Information Management could allow for better definition of some of the 
attributes and attribute domains of the information categories in the proposed 
architectural framework. To allow for this, the first task would be to use the 
framework in practice. As mentioned earlier, a process has been launched uith 
the web evaluation of the work Section 6.2) that will be extended to a dedicated 
web site that provides full support for understanding and using the framm-ork, 
and invites visitors to give feedback or ask questions. An on-line discussion 
forum is another distinctive feature of this facility. It allows to explore how 
object-orientation technology could be employed in modelling and automating 
the FEBuS. Of particular interest is how object-orientation could enhance the 
presentation of multi-dimensional relationships. It is likely that these changcs 
would not affect the content of the framework, as it has already been tested 
through use of three separate evaluation panels. 
Similarly, further work could be carried out in establishing how the framework 
could be utilised as a quality assurance tool through a mapping excrcisc 
comparing it to IS09001. 
of primary importance, as specified by The Open Group (2002) is the cxtcnsion 
of the framework through the provision of a method to support the framework. 
Although there are other frameworks that do not come with mcthodolol; ical 
guidelines, e. g. Zachman's framework, it is considered that an ndvantagcous 
feature that would improve the usability of the tool. Such mcthod could furthcr 
b, C complemented with an appropriate visualisation tool. Evernden (1996) 
concedes that his work was improved through the cxpcricnce of dc%*cloping 
models and methodologies to support his frameworks. Similarly, the ncxt stcp 
for this rcsearch is to develop a computcr-bascd model to improve the usability 
of the framework. The experience from vendors such as IBIM in dcvc1oping or 
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using generic information architectures for banking, insurance, retail and other 
industries could be sought in this endeavour. 
Another area of interest would be to compare the results of further rvaltiation 
tests with these collected here, thus confirming the quality of the tool and 
outlining further opportunities for improvement. This could be done in a %enes 
of cross-sectional and longitudinal studies, conducted either by replicating the 
evaluation strategy implemented here, or by adopting different evaluation 
approaches, such as case studies (cf. Chapter 3 and Appendices A and B). 
Participatory evaluation (Edwards 1989, Shaw 1999) such as Action research. 
should be also considered, where a full co-operative testing of the framrwork 
could be undertaken in live-action contexts. This move from conventional 
(although a post-positiVist stance) to a more interpretAlst approach would be of 
benefit for the researcher and the users of the tool and could lead to improving 
the usability of the framework. For the researcher it ý%rould allow to delve deeprr 
into the practical issues arising when using the tool, i. e. to participate in the 
expenence (See Table 8.1), whilst for user of the framework, this will be an 
opportunity to increase understanding and acceptance of this architectural 
framework and take part in decisions on use and customisation of the tool 
Researcher Subject 
Criteria Conventional This study Conventional) This study 
inquiry2 inquiry 
participation in decisions Full Full 
parucipation in experience Nil Nill Full So"w 
FuU co-operative inquiry 
Researcher Subject 
participation in decisions 
partIcipation in experience Full PIU U 
Table. 8.1: The participatory nature of conventional and co-operatme inquincs (Shaw 1 (1010)) 
The two controversial propositions about the %cmantical (wrilap it, thr ,, n, rpt% 
of IA, ISA and EA 
in c-business context (Cf. Section 1.3 7 and -1.1 1 4) coul(I br 
te-ited empirically Wit-h experts through qualitative ri-scarch iming grollp 
Conventional inquiry, which according to Shaw (1999) is tYPicaUy quantitative. 
Vvw ).; ý 
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elicitation techniques such as brainstorming, focus groups, Nominal Group 
Techniques, Delphi studies et al. This exploration could be extended further to 
study specialists' understanding of another disputatious issue, this of defining 
the boundaries and relationships of the terms information architecture, 
information infrastructure and information context. 
The second aspect of the future development concerns the methodological basis 
of the work. It is believed that the thorough documentation of the research 
experience and the lessons learned from it could be of help to academics in their 
research, teaching and consultancy. Throughout the work the tribulations of 
dealing with insufficiently documented research had been discussed. Work to 
address this limitation in the use of research methods for IS research and the 
employment of Delphi study in general has already commenced (Bobeva & Day 
2005, Day & Bobeva 2003, Day & Bobeva 2005). 
Ptkge 324 
Information Architecture for Business Networks Ch 8: Reflections & Conclusion 
8.5. IMPLICATIONS FOR PRACTICE 
"To be relevant research must be in some way be linked to the real experfence and 
concerns ofpeople at grassroots level" 
(Edwards, M. 1994) 
The proposed framework is a representative of the family of architecture 
frameworks designed to facilitate the management of information. As such, its 
role as a managerial tool has already been extensively discussed and promoted 
in the publications of writers in I(S)A and Enterprise Integration, through the 
work of professional bodies such as the Zachman Institute for Framework 
Advancement (ZIFA), the Digital Consulting Institute (DCI), and IS-product and 
service vendors, such as IBM Corporation and Argus Associates. These 
reputable players on the IA market could be approached for collaboration on 
future developments of IA for e-business networks. Individual practitioners 
should be able to familiarise themselves with the work presented here from 
journal publications based on this thesis. The dedicated web site will be another 
channel for reaching users to promote the tool. The key characteristics and the 
managerial potential of the FEBuS has already been briefly outlined in Section 
5.2. These ideas are expanded as follows: 
The practitioners evaluating the framework viewed it mostly as a strategic 
tool, which ultimate usability will be affected by the extent to which 
corporate resources can be assigned for populating and maintaining the 
content of the information categories. It is suggested that when considering 
the adoption of this extended IA framework, a cost-benefit and impact 
analysis is conducted, or a Balanced Scorecard (Kaplan &. Norton 1992, 
1993,1996) is developed for gaining a better understanding of the intangible 
benefits that the use of the tool could provide. It is recognised that to ensure 
sustainable benefits, rethinking and repositioning of processes and 
responsibilities is required. Some of the information content is deemed to 
come from modifications to existing tools and applications to allow them to 
make contextual details more transparent to the user. 
Further use of the framework is foreseen in the area of Web systems 
development, where the framework could be used to provide the underlying 
architecture. Ddsting IS development has employed frameworks developed 
in the field of traditional system development and software engineering, 
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whilst current web site development is driven by frameworks for information 
architecture for the World Wide Web, such as the one developed by 
Rosenfeld and Morville (1998). The architectural framework proposed in this 
thesis brings together these two schools in a systemic way, outlining 
opportunities for vendors to expand the scope of characteristics their 
products and services offer. 
Another potential application of the framework is to use it as a quality 
management system, as suggested in Section 5.2-6. This means that the 
framework must comply with ISO 9001: 2000. This requires that a quality 
manual for the framework is provided and includes a description of the 
scope of the framework, details of any exclusions with appropriate 
justifications, documented procedures for using the framework and a 
description of the interaction between the processes of the quality 
management system (BS EN ISO 9001: 2000, British Standards Institution 
2000, p. 18). Whilst it is recogaised that such an application is a long-term 
potential, it draws the attention to the need of users to be aware of what the 
criteria they could use to establish the quality of the information they use, 
provide or manage. This potential has already been confirmed by two of the 
participants in the interviews. 
The proposed IS framework offers additional advantages to e-business 
practitioners as a source of empowerment. By ensuring that information on 
the infrastructure and context of the information object is incorporated in 
the Information Architecture, the tool equips the users with a better 
understanding of the information they have, including its reliability and 
validity, as a key indicator of its quality. This aflirms the potential of the 
framework to enhance the knowledge of users and consequently, the power 
they have. Table 8.2 lists various sources of power in organisations 
suggested by Morgan (1997) and highlights the ones, which the proposed 
framework FEBuS nourishes. The role of the framework is mainly seen in 
the provision of more contextual information that allows to reduce the 
dependencies upon others, improve knowledge of rules that guide 
organisational functioning, 
build confidence through being able to exercise 
timely and informed decision maldng and guard better organisational 
information boundaries. 
Ptkge 326 
Information Architecture for Business Networks Ch 8* Reflections & Conclusion 
Table 8.2: The FEBuS potential as a source of power in organizations 
(Based on Morgan (1997)) 
1. Formal authority 
2. Control of scarce resources 
3. Use of organisational structure, rules and regulations 
4. Control of decision processes 
5. Control of knowledge and information 
6. Control of boundaries 
7. Ability to cope with uncertainty 
8. Control of technology 
9. Interpersonal alliances, networks, and control of informal organisation. 
10. Control of counter-organisations 
11. Symbolism and the management of meaning 
12. Gender and the management of gender relations 
13. Structural factors that define the stage of action 
14. The power that one already has 
in agreement with the above quote, it is argued that the use of the proposed 
analytical tool could in effect empower the users' Organisation and/or the 
business network they are a part of. This in turn could be turned into an 
advantage of the overall business system over the competition. 
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8.6. CONCLUSION 
11.. [information] architecture can and should change information 
behaviour and culture. If it doesn't do so, in even the smallest way, 
then all the technical elegance in the world won't solve an 
organisation's information problems. " 
Davenport & Prusak (1997) 
Organisations are increasingly finding it necessary to enter into partnerships 
with other parties. These, in turn, require successful management of their 
resources, including information and its infrastructure. This is a particularly 
challenging task when in an electronically mediated environment. This thesis 
addresses this challenge by providing the FEBuS Information Architecture, a 
framework for Information Architecture for electronically mediated networks of 
business units and justifies the need for such a tool in the light of the growing 
digitisation, dynamism and competition in business. 'Ihe framework synthesises 
existing I. As and extends them with components that allow their application for 
planning, aligning and evaluating business information relationships in 
electronic environments. Empirical evidence on the importance of the work is 
provided and implications for research and practice have been outlined with 
particular focus on future developments of the work. However, the completion of 
this work does not denote the end of the researcher's study of information 
architectures, but rather marks the beginning by establishing a practical tested 
and comprehensive basis 
for establishing successful e-mediated business 
relationships. 
"Still round the comer there may wait, 
A new road or a secret gate. " 
J. R. R. Tolkien (1986) The Return of the King 
Page 328 
Information Architecture for Business Networks 
References 
References 
Achrol, R. S. (1997). Changes in the Theory of Inter-organizational Relations in Marketing: 
Toward a Network Paradigm. Journal of the Academy of Marketing Science, 25 (1), 
56-72. 
Allen, B. R. and Boynton, A. C. (1991). Information Architecture: In Search of Efficiency and 
Fle-, dbility. MIS Quarterly, 15 (4), 435-445. 
Andersen, E. S. and Opdahl, A. L. (1995). A Metamodelfor I&Architecture Representation 
Reports in Information Science, Report No. 42, RAISA Ref. 2.0.1995. ISSN 0803. 
6489, Available from: htti): //www. ifl. uib. no/proiects/raisaL [Accessed on 08 Aug. 
2003] 
Andersen, E. S. and Opdahl, A. L. (1996). Supporting IS Architecture work-- Progress Report 
from the RAISA Project 1996.53 RAISA Ref. 6.0. 
Bacharach, S. B. (1989). Organizational Theories: Some Criteria of Evaluation. Academy of 
Management Review, 14 (4), 496-5 1 S. 
Barnatt, C. (1995). Cyber Business: Mindsetsfor a Wired Age. John Wiley & Sons Ltd., 
Chichester, England. 
Beer, S. (1984). The Viable System Model: its provenance, development, methodology ans 
pathology. Journal of the Operational Research Society, 35 7-26. 
Belbin, U. (2003). Belbin Team-Roles lonline]. Available from: 
httv: //www. belbin. com/belbin-team-roles. htm [Accessed on 07 Aug. 2003]. 
Benjamin, R. and Blunt, J. (1992). Critical IT issues: The Next 10 Years. Sloan Management 
Review, (Summer), 7-19. 
Bloor, M. (1997). Techniques of evaluation in qualitative research. In: G. Miller and Dingwall 
R., eds. Context and Method in Qualitative Research. London: SAGE 
Bobeva, M. (1997) Interview with V. Weldon [unpublished], 30th September 1997, Bournemouth. 
Bobeva, M. (1998) Interview with R. Evemden [unpublished], 4th August 1998, Southampton. 
Bobeva, M. and Day, J. (2005) Managing Delphi Studies: A decision-maldng toolldt, in 
Remenyi, D. and Cass, A. (2005) Proceedings of the 4th European Conference on 
Research Methods in Business and Management Studies, Universite Paris- 
Dauphine, Paris, France, 21-22 April 2005, pp. 55-66. 
Bobeva, M. and Greenway, E. (2002). E-Procurement A Catalyst of Change in the Buyer- 
Supplier Trading Relationships. In: Proceedingsfi-om, the UKAIS'2002 conference, 10- 
12 April 2002, Leeds,. McGraw Hill. 
Bocij, P., Chaffey, D., Greasley, A. and HicJie, A. (2003). Business Information Systems. 
Financial Times- Prentice Hall. 
Boynton, A. C., Zmud, R. W. and Jacobs, G. (1994). The Influence of IT Management Practice 
on IT Use in Large Organizations. AffS Quarterly, 18 (3), 
299-319. 
R-1 
Information Architecture for Business Networks References 
Brancheau, J. C. and Wetherbe, J. C. (1986). Information Arrhitectures: Methods and 
Practice. Information Processing & Management 22 (6), 453-463. 
Brancheau, J. C. and Wetherbe, J. C. (1987). Key Issues in Information Systems 
Management MIS Quarterly, 22 (1), 23-46. 
Brancheau, J. C., Janz, B. D. and Wetherbe, J. C. (1996). Key Issues in Information Systems 
Management: 1994-95 SIM Delphi Results. MIS Quarterly, 20 (2), 225-242. 
Brancheau, J. C., Schuster, L, and March, S. T. (1989). Building and Implementing an 
Information Architecture: The Pillsbury Approach, Data Base, Spring, 9-17. 
Brannen, J. (ed. ) (1995) Mixing Methods: Qualitative and Quantitative Research. London: 
Aldershot Ayebury. 
Brewerton, P. and Millward, L. (200 1). Organizational Research Methods. SAGE 
Publications. 
British Psychological Society (2000). Code of Conduct, Ethical Pýinciples and Guidelines 
[online]. Available from: http: //www. scutrea. ac. uk/BPSCode. pri [Accessedon28 
Aug. 20031. 
British Standards Institution (2000). Quality management systems - Requirements (13S EN 
ISO 9001: 2000). London: BSI. 
British Standards Online (2001). Available from: http: //bsonline. techindex. co. uk [Accessed 
on 08 Aug. 20031. 
Burrell, G. and Morgan, G. (1979). Sociological Paradigms and Organisational Analysis. 
London: Heinemann Books. 
Butler, T. (1998). Towards a hermeneutic method for interpretive research in information 
systems. Journal ofInformation Technology, (13), 285-300. 
Buzan, T. and Buzan, B., (1994). 77'e Mind Map Book. ' How to Use Radiant 77zinking to 
McLýdmize Your Brain's Untapped Potential. EP Dutton. 
Byrne, J. (1993). The virtual corporation. Business Week (8 February) 
Cadle, J. and Yeates, D. (200 1). Project managementfor Information Systems. 
Pearson Education Ltd. 
card, S., Macinlay, J. and Schneiderman, B. (1999). Readings in information visualization: 
using vision to think. San Francisco: Morgan Kaufmann Publishers. 
Cash, J. 1. and Lawrence, P. R. (1989). 7he Information System Re-search challenge: Qualitative 
Research Methods, v. 1. Boston, Massachuzets: Harvard Business School. 
Cash, J. I. Jr. and Konsyns1d, B. R. (1985). IS Redraws mpetitive Boundaries. H, ard CO arv 
Business Review, (March-April), 134-142. 
Cashmore, C. and Lyall, R. (199 1). Business Information: Systems and Strategies. Prentice Hall. 
Cassell, C. and Symon, G. (1994). Qualitative methods in organizational research SAGE 
Publications. 
Caudle, S. L., Gorr, W. L. and Newcomer, K. E. (1991). Changes in the management of the 
information systems organization: an exploratory study. MIS Quarterly, 15 (2 
pune)), 171-188. 
Cavayev A. L. M. and Cragg, P. B. (1995). Factors Contributing to the Success of Customer 
Oriented Interorganizational Systems. Journal of strategic information Systems, 4 
(1), 13-30. 
Chaffey, D. (2002). E-business and E-cornmerce Management. Prentice Hall. 
R-2 
Information Architecture for Business Networks References 
Charan, R. (199 1). How Networks Reshape Organizations - For Results. Harvard Business 
Review, (Sept. -Oct. ), 104-115. 
Checkland, P. (1999). Soft system methodology: a 30-year retrospective. Chichester: Wiley. 
Checkland, P. and Scholes, J. (1999). Soft Systems Methodology in Action. Wiley. 
CIO Council (1999). Federal Enterprise Architecture Ramework v. 1.1 [online]. Available 
from: www. cio. org/Documents/fedarch 1.1)df [Accessed on 15 Apr. 20031. 
Cohen, L. and Manion, L. (1989). Research methods in education. London: Routledge. 
Cook, M. A. (1996). Building Enterprise Information Architecture. Reengineering Information 
Systems. 
Cook, T. (1985). Postpositivist critical multiplism. In: R. Shortland and M. Mark, eds. Social 
Science and Social Policy. Beverley Hills: Sage, 
Cook, T. D. and Campbell, D. (1979). Quasi-eiTerimentation: Design and analysis issuesfor 
field settings. Boston: Houghton Mifflin. 
Coombes, H. (200 1). Research Using 1T. Palgrave. 
Creswell, J. W. (1998). Research Design: Qualitative and Quantitative APPrOaches. SAGE 
Publications. 
Cronbach, L. (1986). Social enquiry by and for earthlings. In: D. Friske and R. Shweder, 
eds. Metatheory in Social Science. - Pluralisms and subjectillities. University of 
Chicago Press 
Currie, W. (2000). The Global Infonnation Society. John Wiley & Sons, Ltd. 
Cuyler, D., (19 Mar. 2002). %7iat's in a Name? Or, What Exactly Do We Call Ourselves? E- 
mail to www. boxesandarrows. com 
Darnton, G. and Giacoletto, S. (1998). Information in the Enterprise. Darnton & Darnton. 
Davenport, T., Short. J. (1990). The new industrial engineering: Information technology and 
,, -, business process redesign. 
Sloan Management Review. 31(4) 11-26. 
Davenport, T. H. (1993). Process Innovation: Reengineering Work Through Information 
- 
Technology. Boston: Harvard Business Review. 
Davenport, T. H. (1994). Saving IT's Soul: Human-Centered Information Management. 
Harvard Business Review, (March-April), 119-131. 
Davenport, T. H. (1998). Putting the Enterprise into the Enterprise System. Harvard 
ý __ 
Business Review, puly-August), 121-13 1. 
Davenport, T. H. and Prusak, L. (1997). Information Ecology, Mastering the Information and 
Knowledge Environment. Oxford University Press. 
Davenport, T. H., Harris, J. G., De Long, 
D. W. and Jacobson, A. L. (2001). Data to Knowledge 
to results: Building an Analytical Capability. California Management Review, 43 (2), 
117-138. 
Day, J. and Bobeva, M. (2003) 
Seeldng the truth: The use of Delphi studies for IS research, 
in Grant, K., Edgar, D. A. and Jordan, M. (eds) (2004) Reflection on the past, , m0dng 
sense of today andpredicting thefuture of 
information systems, 9th Annual UKAIS 
Conference Proceedings , 
Annual Conference, 5-7 May 2004, Glasgow Caledonian 
University, Glasgow. 
Day, j. and Bobeva, 
M. (2005) A Genetic Toolldt for the Successful Management of 
Delphi Studies, paper accepted in the Electronic Journalfor Business 
Research Method, Joumal available from: httP-V1wunv. eibrrn. com. 
R-3 
Information Architecture for Business Networks References 
Derm, S. O. and Maglaughlin, K. L. (2000). World's Fastest Modeling Job, or Information 
Architecture: What Is It? The Multidisciplinary Adventures of Two Ph. D. Students. 
Bulletin of the Arnerical Society ofInformation Science, 26 (5), 13-15. 
Dennis, A., Wixom, B. H. and Tegarden, D. (2003). Systerns Analysis & Design, An Object. 
Oriented Approach with UAIL. John Wiley & Sons. 
Denzin, N. K. (1970). Chapter 12: Strategies of Multiple Triangulation. In: NX Denzin, ed. 
7he Research Act., A 7heoretical Introduction to Sociological Methods. Chicago: Aldine 
Publishing Co., 
Denzin, N. K. and Lincoln, Y. S. (1998a). Collecting and Interpreting Qualitative Materials. SAGE 
Publications. 
Denzin, NX and Lincoln, Y. S. eds. (1998b). Strategies in Qualitative inquiry. SAGE 
Publications. 
Denzin, N. K. and Lincoln, Y. S. eds. (2000). Handbook Of Qualitative Research 2nd ed. 
SAGE Publications. 
Devlin, B. A. and Murphy, P. T. (1988). An architecture for business and information system. 
IBM Systems Journal, 27 (1), 60-80. 
Dietz, T. (1987). Methods for Analyzing Data from Delphi Panels: Some Evidence from a 
Forecasting Study. Technological Forecasting & Social Change, 31 79-85. 
Dommeyer, C. J. and Moriarty, E. (2000). COMParing two forms of an e-mail survey: 
embedded vs. attached. Marketing Research Society. ourn of t Mar 
Society. Winter 199/2000.42(l), 39-50. 
J al he ket Research 
Downes, L and Mui, C. (1998). The End of Strategy. Strategy & Leadership, 26 (5), 4-9. 
Downes, L. and Mui, C. (2000). Unleashing the KillerApp: digital strategiesfor market 
dominance. Harvard Business School. 
Earl, M. j. (1989). Management StrategiesforInforMCItion technology. UK: Prentice Hall Int. 
Earl, M. J. (200 1). Knowledge Management Strategies: Toward a Taxonomy. Journal of 
Management Information Systems, 18 (1), 215-233. 
Edwards, M. (1989). The irrelevance of development studies. Third World Quarterly, 11 (1), 
116-135. 
Edwards, M. (1994). Rethinldng social development: the search for relevance. In: D. Booth, 
ed. Rethinking social development. Harlow: Longman, 
Eisenhardt, K. M. (1989). Building Theories from Case Study Research. Academy of 
Management Review, 14 (4), 532-550. 
Emery, F. E. (1981). SystemsY`hinking. PenguinBooks. 
Errfmeyer, R. C., Errfmeyer, E. S. and Lane, I. M. (1986). The Delphi Technique: An Empirical 
Evaluation of the Optimal Number of Rounds. Group & Organization Studies, 11 (1 -2, 
March-June), 120-128. 
Espejo, R (1989). The VSM Revisited. In: R. Espejo and R. Harden, eds. The Viable System 
Model. Interpretations and Applications of Stafford Beer's VSM. Wiley, 77- 100. 
Evans, P. B. and Wurster, T. S. (1997). Strategy and the New Economics of Information. 
Harvard Business Review, (September-October), 71-82. 
Ever-nden, R. (1996). The Information FrameWork. IBM Systems Journal, 35 (1), 37-68. 
Evernden, R. (2000). The Information Model [online]. Available from: 
http: /- )ntent/tim0l. htm [Accessed on 10 June. 2000]. 
R-4 
Information Architecture for Business Networks References 
Evemden, R. (2002). 7he 4th Resource, Innovations in information [online]. Available from: 
www. 4thresource. com [Accessed on 10 Mar. 2004]. 
Evemden, R. and Everriden, E. (2003a). Informationfirst integrating knowledge and 
information architecturefor business advantage. Oxford : Butterworth-Heinemann. 
Evernden, R. and Evernden, E. (2003b). Third-Generation Information Architecture. 
Communications of the ACM, 46 (3 (March)), 95-98. 
Evernden, R. and Phillips, N. (1999). In the Know: Knowledge Management using an 
information management framework. Knowledge Management, 2 (6), 
Evgeniou, T. (2002). Information integration and information strategies for adaptive 
enterprises European Management Journal, 20 (5), 486-494. 
Fink, A. (1998). Conducting Research Literature Reviews, D-orn Paper to the Internet. SAGE 
Publications. 
Fink, A. (2003). How to desýgn surveys. SAGE Publications. 
Finkelstein, C. (1989). An Introduction to Information Engineering. Addison-Wesley. 
Finkelstein, C. (1993). Information Engineering. Strategic Systems Development. New York: 
Addison-Wesley Publishing. 
Finnegan, P. J. (1995). Inter-Organisational Network Engineering: A Planning Perspective. 
In: Proceedings ofBrr95, Manchester, UK 
Finnegan, P. J., Galliers, R. D. and Powell, P. (1998). System Planning in an Electronic 
Commerce Environment in Europe: Rethinking Current Approaches. EM- Electronic 
Markets, 8 (2), p. 35-38. 
Fischer, R. (1978). The Delphi Method: A Description, Review and Criticism. The 
Journal ofAdvanced Librarianship, 4(2), 64-70. 
Fischhoff, B. and MacGregor, D. (1982). Subjective Confidence in Forecasts. Joumal 
ofForecasting, 1 155-172. 
Fitzgerald, B. and Howcroft, D. (1998a). Competing Dichotomies in IS Research and 
Possible Strategies for Resolution. In: R. Hirschheim, M. Newman and J. de Cross, 
eds. Proceedings of the 19th International Conference in Information Systems, 
Helsinki. 155-164. 
Fitzgerald, B. and Howcroft, D. (1998b). Towards dissolution of the IS research debate, from 
polarization to polarity. Journal ofInformation Technology, (13), 313-326. 
Forrester, J. W. (199 1). System Dynamics and the Lessons of 35 Years [online]. Available from: 
www/Pai: )ers/D-4224-4. T)df [Accessed on 11 June 2003]. 
Fowler, F. J. (1995). Improving survey questions: design and evaluation. SAGE Publications. 
Fredriksson, 0. and Viglon, M. (1996). Evolution of inter-organisational 
information 
systems in industrial distribution: the cases of Luna and 
Pappersgruppen. 
European Journal ofInformation Systems, 5 (1), 47-6 1. 
Freed, E. R. (1996). Viable System Modelling 
[online]. Available from: 
cn/eric/f6cus4. htmI [Accessed on 12 June 2003]. 
Gable, G. G. (1994). Integrating case study and survey research methods: an example 
in 
information systems. European Joumal ofInformation Systerns, 3 (2), 112-126. 
Galbraith, J. R. (1973). Organisation 
Design. Reading, Mass.: Addison-Wesley. 
Galbraith, J. R. and Lawler, E. 
(1993). Organizingfor the. Fliture - The New Logicfor 
Managmng Complex Organizations. San Francisco: Jossey-Bass . 
R-5 
Information Architecture for Business Networks References 
Galliers, R. D. (1987). Information Analysis, Selected Readings. Addison-Wesley. 
Galliers, R. D. (1992). Information Systems Research- Issues, Methods and Practical 
Guidelines. Oxford: Blackwell. 
Galliers, R. D. (1993a). IT strategies: beyond competitive advantage. Journal of Strategic 
Information Systems, 2 (4), 283-29 1. 
Galliers, R. D. (1993b). Towards a flexible information architecture: integrating business 
strategies, information systems strategies and business process redesign. Journal of 
Information Systems, 3 (3), 199-213. 
Galliers, R. D. (1995). A Manifesto for Information Management Research. British Journal of 
, 
Management, 6 (Special Issue, December), 45-52. 
Galliers, R. D. and Land, F. F. (1988). Authors Response to Jarvenpaa (1988) The 
importance of Laboratory Experimentation in IS Research. Communications of the 
ACM, 31 (12), 1502-1504. 
GalHers, R. D., Merali, Y. and Spearing, L. (1994). Coping with information technology? How 
British executives perceive the key information systems management issues in the 
mid- 1990s. Journal ofInformation Technology, 9 223-238. 
Garrett, J. J. (2002). The Information Architecture ofEveryday Things [online] - Available from: 
www. iig. net/ia [Accessed on 1 Aug. 20021. 
Gifford (1992). Implementing the Information Systems Architecture. Journal ofInformation 
Systems Managemen4 (Fall), 41-47. 
Gioia, D. A. and Pitre, E. (1990). Multiparadigm Perspectives on Theory Building. Academy 
ofManagement Review, 15 (4), 584-602. 
GiovinazzO, W. A. (2000). Object-oriented Datawarehouse Desýgn. Prentice Hall PTR. 
Goles and Hirschheim., R. A. (2000). The paradigm is dead, the paradigm is dead ... long live 
the paradigm: the legacy of Burrell and Morgan. Omega, (28), 249-268. 
Goold, M. and Campbell, A. (1998). Desperately Seeking Synergy. Harvard Business 
Review, (September-October), 131-143. 
Gordon, T. J. (1994) The Delphi Method in Futures Research Methodology, AC/UNU Project, 
Available online: u)u_nvAturovenezuelq. orq1 curso/5-delphi. 12ffifth June 
2004]. 
Gorry, G. A. and Scott-Morton (197 1). A Framework for Management Information Systems. 
Sloan Management Review, (Fall), 55-70. 
Goss, J. D. and Leinbach, T. R. (1996). Focus groups as alternative research practice. Area, 
28 (2), 115-123. 
Gottschalk, P., (2000), Studies of key issues in IS management around the world. 
International Journal ofInformation Management, 20,169-180. 
Guba, E. G. (1990). 77w Paradigm Dialog. SAGE. 
Guba, E. G. and Lincoln, Y. S. (1989). Fourth Generation Evaluation. Newbury Park CA.: SAGE. 
Hamel, G., Doz, Y. L. and Pr-ahalad, C. K. (1989). Collabomte with Competitors and Win. 
Harvard Business Review, (January-February), 133-139. 
Harnilton, S. and Ives, B. (1992). MIS Research Strategies. In: R. D. Galliers, ed. 
Information Systems Research- Issues, Methods and Practical Guidelines. oxford: 
Blackwell, 132-143. 
R-6 
Information Architecture for Business Networks References 
Handy, C. (1995). Trust and the Virtual Organization. Harvard Business Review, (May- 
June), 40-50. 
Hasson, F., Keeney, S. and McKenna, H. (2000) Research guidelines for the Delphi survey 
technique, Journal ofAdvanced Nursing, 32(4), 1008-1015. 
Haywood, M. (1998). Managing Virtual Teams. Artech House. 
Haywood, M. (1999). Managing Geographically Distributed Project Teams. On Track, 
(November), 3-6. 
Henderson, J. C. (1990). Plugging into Strategic Partnerships: The Critical IS Connection. 
Sloan Management Review, 31 (3), 7-18. 
Herman, G. T. and Levkowitz, H. (1992). Color Scales for Image Data. IEEE CG &A 12 
Panuary), 72-80. 
Hill, S. (2000). Interview with Louis Rosenfeld and Peter Morville [online]. Available from: 
www. intranetioumaLcom/articles/200004/im 04 29-00a. html [Accessed on 10 
July 20021. 
Hinterhuber, H. H. and Levin, B. M. (1994). Strategic Networks - The Organization of the 
Future. Long Range Planning, 27 (3), 43-53. 
Hirschheim, R. A. (1992). Information Systems Epistemology: An Historical Perspective. In: 
R. D. Galliers, ed. Information Systems Research- Issues, Methods and Practical 
Guidelines. Oxford: Blackwell, 28-60. 
Hokel, T. A. (1999). 77ie Zachman FrameworkJor Enterprise Architecture [online]. Available 
from: httl3: //hmrresc. hirs. osd. mil/hmr/zifn 3 1/html/zf-overview. htm [Accessed 
on 8 Dec. 19991. 
Hollocks, B. (200 1). Managing Your Research Study. Bournemouth University. 
Hollocks, B. (2002). System Simulation in Decision Support. 51h ed. Bournemouth University. 
Holsapple, C. W. and Joshi, K. D. (2002). Knowledge manipulation activities: results of a 
Delphi study. Information & Management, 39 477-490. 
Hoppe, M. J., Wells E. A., Morrison, D. M., Gilmore, M. R. and Wilsdon, A. (1995). Using focus 
groups to discuss sensitive topics with children. Evaluation Review, 19 (1), 102-114. 
Huber, G. (1990). A theory of the effects of advanced information technologies on 
organizational design, intelligence, and decision-maldng. Academy of Management 
Review, 14 47-71. 
Hussey, J. and Hussey, R. (1997). Business Research -A practical guidefor undergraduate 
and postgraduate students. McMillan Business Press. 
113M (198 1). Business Systems Planing: Information Systems Planning Guide, GE20-0527-3 IBM. 
IFIp (1997). IFIPIIFAC Task Force on Architecturesfor Enterprise Integration [online]. 
Available from: 
Abemus /ei. references /task. force. info. htm [Accessed on 
26 November 19971. 
Inmon, W. H. (1986). Information Systems Architecture. - A System Developer's Primer. New 
Jersey: Prentice-Hall Inc. 
inmon, W. H. and Caplan, J. H. (1992). Information System Architecture: Development in the 
90's. QED Pub. Group. 
Inmon, W. H., zachman, J. A. and Geiger, J. G. (1997). 
Data Stores, Data Warehousing and 
the zachman Rarnework, Managing Enterprise Knowledge. McGraw-HiU. 
R-7 
Information Architecture for Business Networks References 
Jackson, M. (200 1). Problem Frames, Analysing and structuring sojtware development 
problems. Addison-Wesley. 
Jackson, M. C. (1988). Evaluating the managerial significance of the VSM. Journal of 
Management Studies, 25 (6), 
JariHo, J. C. (1988). On Strategic Networks. Strategic Management journal, (9), 31-41. 
Jarillo, J. C. (1993). Strategic Nettvorksý Creating the borderless organization. Butterworth- 
Heinemann. 
Jarvenpaa, S. L. (1988). The Importance of Laboratory Experimentation in IS Research. 
t Communications of the ACM, 31 (12), 1502-1504. 
Jarvenpaa, S. L. and Ives, B. (1994). The Global Network Organization of the Future: 
Information Management Opportunities and Challenges. Journal ofManagement 
Information Sýystems, 10 (4), 25-57. 
Johnston, R. and Lawrence, P. (1988). Beyond Vertical Integration - the Rise of the Value- Adding Partnership. Harvard Business Review, (July-August), 94- 10 1. 
Jones, M. (1999). Mission impossible? Pluralism and multiparadigm. IS research. In: L 
Brooks and C. Kimble, eds. Information Systems - The Next Generation. UK: 
McGraw Hill, 71-82. 
Jones, S. (1999). Doing Internet Researd; Critical Issues and Methodsjor F-xamining the Net. 
SAGE Publications. 
Kalakota, R. and Robinson, M. (1999). E-business: rOadmapforsuccess. Addison-Wesley. 
Kalakota, R. and Whinston, A. B. (1996). Prontiers OfElectronic Commerce. Addison-Wesley. 
Kambil, A. (1992) Electronic Integration: Designing Information Technology Mediated 
Exchange Relations and Networks. Thesis (PhD). Sloan School of Management, 
Massachusetts Institute of Technology. 
Kambil, A. and Short, J. (1994). Electronic Integration and Business Network Redesign: A 
Role-Linkage Perspective. Journal ofManagement Information Systems, 10 (4), 59-83. 
Kaplan, R, S. and Norton, D. P. (1992). The Balanced Scorecard - Measures That Drive 
Performance. Harvard Business Review, (Jan-Feb), 
Kaplan, R. S. and Norton, D. P. (1993). Putting the Balanced Scorecard to Work. Harvard 
Business Review, (Sept-Oct), 134-147. 
Kaplan, R. S. and Norton, D. P. (1996). Using the Balanced Scorecard as a Strategic 
Management System. Harvard Business Review, (Jan-Feb), 75-85. 
Kaplan, S. and Sawhney, M. (2000). E-Hubs: The New 13213 Marketplaces. Harvard 
Business Review, (May-June), 97-103. 
Kast, F. E. and Rosenweig, J. E. (1972). General Systems Theory: Applications for organization 
and Management. Academy ofManagement Journal, (December), 447-465. 
Keen, P. (199 1). Shaping the Future: Business Design Through Information Technology. 
Boston: Harvard Business School Press. 
Keen, P. (1993). Information Technology and the Management Difference: A Fusion Map. 
IBM systems Journal, 32 (1), 17-39. 
Kelle, U. and Laurie, H. (1995). Computer Use in Qualitative Research and Issues of 
Validity. In: U. Kelle, ed. Computer-Aided Qualitative Data Analysis: Theory, 
Methods and Practice. London: SAGE. 
I(elle, U. (ed. ) (199 5). Computer-Aided Qualitative 
Data Analysis, Theory, Methods and 
practice. SAGE Publications. 
R-8 
Information Architecture for Business Networks References 
Kerssens-van Drongelen, 1. (2001). The iterative theory-building process: rationale, 
principles and evaluation. Management Decision, 39 (7), 503-512. 
Kettinger, W. J., Teng, J. T. C. and Guha, S. (1996). Information architectural design in 
business process reengineering. Journal ofInformation Technology, 1127-37. 
Kim, Y. G. and Everest, G. C. (1994). Building and Information Systems Architecture. 
Information &Management, 26 1 -11. 
King, N. (1994). The Qualitative Research Interview. In: C. Cassell and G. Symon, eds. 
Qualitative methods in organizational research SAGE Publications, 14-36. 
King, S. F. (1999) The Role of Components in Electronic Commerce: A Stages of Growth 
Model. In: Brooks, LB and Kimble, C. eds. Information Systems - the Next 
Generation, Proceedings of the 4th UK41S Conference, University of York, 7-9 April 
1999,78-187. 
Klein, S. (1997). Dimensions oflOS [online]. Available from: httv: / /www- 
iwi. unisg. ch/iwi4/contents/-papgrs/dimensio. html [Accessed on 10 Feb. 1997]. 
Kohen, S. G. (1993). New Approaches to Team and Teamwork. In: J. R. Galbr-aith and E. 
Lawler, eds. Organizingfor the Ruture - 77ie New Logicjbr Managing Complex 
organizations. San Francisco: Jossey-Bass, 
Konsynski, B. R. (1992). Issues in Design of Interorganisational Systems. In: W. W. 
Cotterman and J. A. Senn, eds. Challenges and Strategiesfor Research in systems 
Development. John Wiley & Sons Ltd., 43-63. 
Konsynski, B. R. (1993). Strategic Control in the Extended Enterprise. IBM Systems Journa4 
32 (1), 111-142. 
1 Yhvare Requirements, A Manual of Content and Style. Kovitz, B. L. (1999). Practica SO 
Greenwich: Manning. 
Kraemer, K. L. (199 1). The Information Systems Research Challenge: Survey Research 
methods, vol. 3. Harvard Business School. 
Kraemer, K. L. and Dutton, W. H. (199 1). Survey Research in the Study of management 
Information Systems. In: K. L. Kraemer, ed. The Information Systems Research 
Challenge., survey Research Methods. Volume 3. Boston, Massachusetts. Harvard 
Business School, 3-58. 
Kuhn, T. (1970). 77ie Structure of Scientific Revolutions. University of Chicago Press. 
Lai, V. S. (2001). Issues of international information systems management: a perspective of 
affiliates. Information & Management, (38), 253-264. 
Lauchlan, S. (Dec 2,1999). The Zachman Framework. Computing : 58-60. 
Laudon, K. C. and Laudon, J. P. (2002). Management Information Systems, Managing the 
Digital FyrrrL Pearson Education. 
Lee, A., Cheng, C. H. and Chadha, G. S. 
(1995). Synergism Between Information Technology 
and organizational Structure: A Managerial Perspective. 
Journal ofInformation 
Techrwlogy, 10 37-43. 
Lee, A. S. (1991). Integrating positivist and 
interpretivist approaches to organisational 
research. Organisational Science, 
2 (4), 342-365. 
Lee, A-S- (1999). Rigor and 
Relevance in MIS Research: Beyond the Approach of Positivism 
Alone. MIS Quarterly, 23 (1), 29-34. 
Lee, T. W. (1999), Using Qualitative 
Methods in Organizational Research SAGE Publications. 
R-9 
Information Architecture for Business Networks References 
Lehmann, H. P. (1996). Towards a specific architecture for international information 
systems: An exploratory study. Journal ofIntemational Information Management, 5 
(1), 15-33. 
Lewis, M. W. and Grimes, A. J. (1999). Metatriangulation: Building Theory From Multiple 
Paradigms. Academy ofManagement Review, 24 (4), 672-690. 
Lincoln, Y. S. and Guba, E. G. (1985). Naturalistic Inquiry. Beverly Hills, CA: SAGE. 
Lincoln, Y. S. and Guba, E. G. (1986). Research, evaluation and policy analysis. Policy 
Studies Review, 5 (3), 546-565. 
Linstone, H. L. (1978). The Delphi Technique. In: J. Fowles, ed. Handbook offlitures 
Research London: Greenwood Place, 
Linstone, H. L. and Turoff, M., (eds. )(1975). The Delphi Method- Techniques and Applications. 
Reading MA: Addison-Wesley. 
Linstone, H. L. and Turoff, M., (eds) (2002). Yhe Delphi Method. - Techniques and Applications. 
Available online at www. is. niit. edu/l)ubs/delphiboo [Accessed on 20 Aug. 20051. 
Lucke, K. (1997). Reading E-mail Headers [online]. Available from: 
http: / /www. stopsT)am. org/email /headers/ headers. html [Accessed on 20 Sept. 2003]. 
1 
malhorta, Y. (1996). Enterprise Architecture. An Overview [online]. Available from: 
http: //www. brint. com/papers/enterarch. htin [Accessed on 26 Nov. 1997]. 
Malone, T. W. and Laubacher, R. J. (1998). The Dawn of the E-lance Economy. Harvard 
Business Review, (September-October), 145-152. 
Malone, T. W., Yates, J. and Benjamin, R. I. (1987). Electronic Markets and Electronic 
Hierarchies. Communications of the ACM, (30 June), 484-497. 
Malone, T. W., Yates, J. and Benjamin, R. I. (1989). The Logic of Electronic Markets. Harvard 
Business Review, (May-June), 166-172. 
Marchand, D. A., Kettinger, W. J. and Rollins, J. D. (2000). Company pe o ce d IM: rf rinan an 
the view from the top. In: D. A. Marchand, T. H. Davenport and T. Dickson, eds. 
mastering Information Management. Financial Times, 10- 16. 
Martin, J. (1989). Information Engineering, Book L Introduction. Englewood Cliffs, NJ: 
Prentice Hall Inc. 
Martin, 1. (1990). Information Engineering, Book M Planning and Analysis. Englewood Cliffs, 
NJ: Prentice Hall Inc. 
Mason, R. O., McKenney, J. L. and Copeland, D. G. (199 1). Developing an Historical Tradition 
in MIS Research 77ie Harvard AffS History Project 199 1. Harvard Business School, 
Boston. 
May, T. (1993). Social Research- Issues, Methods, and Processes. Buckingham: Open 
University Press. 
McDermott, R. (200 1). Why Information technology Inspired But Cannot Deliver Knowledge 
, 
Management. California Management Review, 41 (4), 103-117. 
Meier, J. (1995). The importance of Relationship Management in Establishing Successful 
Interorganizational Systems. Journal of Strategic Information Systems, 4 (2), 135-148. 
IN4eier, J. and Sprague Jr., R. H. 
(199 1). The Evolution of Interorganisational Systems. 
journal ofInfortnation Technology, (6), 184-19 1. 
Merriarn-Webster. =t : LZ_www-M-w-coM OnLine 
Dictionary and Thesaurus. 
NVes R. E. and Snow, C. C. (1986). 
Organizations: New Concepts for New Forms. Califonda 
Management Review, 28 (3), 62-73. 
R-10 
Information Architecture for Business Networks References 
Miles R. E. and Snow, C. C. (1992). Causes of Failure in Network Organizations. California 
Management Review, (Surm-ner), 53-72. 
Miles, M. B. and Huberman, A. M. (1994). Qualitative Data Analysis, An Expanded 
Sourcebook- SAGE Publications. 
Miles, R. E. and Snow, C. C. (1984). Fit, Failure and the Hall of Fame. California 
Management Review, 26 (3), 10-28. 
Miller, P. (200 1). Arcfdtects of the Information Age [online]. Available from: 
www. ariadne. ac. uk/issue29/millerlintro. html [Accessed on 14 Feb. 20021. 
Millett, B. (1998). Understanding Organisations: The Dominance of Systems Theory. 
International Journal of Organisational Behaviour, 1 (1), 1- 12. 
Mingers, J. (1997). Combining research methods in information systems: multi-paradigrn 
methodology. In: R. Galliers, C. Murphy, H. Hansen, R. O'Callaghan, S. Carlsson 
and C. Ioebbecke, eds. Proceedings of the Sth European Conference on Information 
Systems, Cork Ireland, June 19-21.760-776. 
Mingers, J. (2001). Combining IS Research Methods: Towards a Pluralist Methodology. 
Information Systems Research 12 (3), 240-259. 
Mitchell, V. (1996). Assessing the Reliability and Validity of Questionnaires: an empirical 
-ý example. Journal ofApplied Management Studies, 5 (2), 199-207. 
Moore, G. (1965) Cramming more components onto integrated circuits. Electronics, 38(8), 
19 April, 114-117, Available from 
http: l /www. intel. com /museum jarchives / histoIL-docs I mooreslaw. htm 
[Accessed on 3 Oct 20041. 
Morgan, D. L., (1997). Focus Groups as Qualitative Research. 2nd ed. SAGE Publications. 
Morse, J. ed. (1994). Critical Issues in Qualitative Research Methods. SAGE Publications. 
Morville, P. (200 1). Information Architecture and Business Strategy [online]. Available from: 
www. method *oum-ql 1-n- /-qrtrnq- 1- ml [Accessed on 10 July 2002]. 
Ngai, E. W. T. and Wat, F. K. T. (2002). A literature review and classification of electronic 
commerce research. Information & Management, (39), 415-429. 
Niederman, F., Brancheau, J. C. and Wetherbe, J. C. (1991). Information management 
issues in the 1990s. MIS Quarterly, 16 (4), 474-500. 
Nohria, N. and Eccles, R. (1992). Networks and Orgardsations, Structure, Form, and Action. 
Harvard Business School Press. 
Norris, G. - (2000). E-business and ERP. John Wiley & Sons, Inc. 
oppenheim, A. N. (2000). Questionnaire Design, Intervieuing, and Attitude Measurement 
Pinter Publishers. 
pant, S. and Ravichandran, T. (200 1). A framework for information systems planning for e- 
business. Logistics Information Management, 14 (1/ 2), 85-98. 
Parente, F. J., Anderson, J., Myers, P. and O'Brien, T. (1984). An Examination of Factors 
Contributing to Delphi Accuracy. Journal ofForecasting, (3), 173-182. 
Patterson, J. H. (1994). Enterprise Information Architecture. In: K. Duncan and K. Krueger, 
eds. IMP 7)-ansactions of Computer Science and Technology, 13th World Computer 
Congress, v. 3. Elsevier Science B-V. 
patton, M. Q. (1982). Practical Evaluatiom SAGE. 
patton, M. Q. (1987). How to Use Qualitative Metlwds in Evaluatiom SAGE. 
R-11 
Information Architecture for Business Networks References 
Patton, M. Q. (1990). Qualitative Evaluation and Research Methods. SAGE. 
Patton, M. Q., (2002). Qualitative Evaluation and Research Methods. 3rd ed. SAGE. 
Pavlia, P. C. and Wang, P. (1995). An expanded global architecture issue model: an addition 
of newly industrialised countries . The Journal ofInformation Technology Management, 1 (2), 29-39. 
Pavlia, P. C., Pavha, S. C. J. and Whitworth, J. E. (2002). Global Information Technology: A 
meta analysis of key issues. Information & Management, (39), 403-414. 
Penrose, E. (1996). Growth of the Firm and Networking. In: W. Malcom, ed. International 
Encyclopaedia ofBusiness and Management. London Routledge, 
Periasamy, K. P. (1994) Development and Usage of Information Architecture, A Management 
Perspective. Thesis (PhD). Michaelmas. 
periasamy, P. and Feeny, D. (1993b). The State and Status ofInformation Architecture. An 
Empirical Investigation. 1993. Oxford Institute of Information Management, The 
Oxford Centre for Management Studies, Tempelton College. RDP 93/4. 
Periasamy, P. and Feeny, D. (1997). Information architecture: research-based 
recommendations for the practitioner. Journal ofInformation Technology, 12 197-205. 
periasamy, P. and Feeny, D. eds. (1993a) Gaining Valuefmrn Information Architecture. - 
Research-based Recommendationsfor the Practitioner. Oxford Institute of 
Information Management, The Oxford Centre for Management Studies and 
Tempelton College. 
Perkins, A. (1997). A Visible Solution Paper [online]. Available from: 
http: / /members. ozemail. com. au /-visible/ paMrs /Architecture. html [Accessed on 10 
July 20021. 
pervan, G. (1998). How chief executive officers in large organisations view the management 
of their information systems. Journal ofInformation Technology, 13 95-109. 
Phillips, D. C. (1987). Validity in Qualitative Research. Education and Urban Society, 20 (1), 
ý 9-24. 
pinkiston, J. (2001). The ins and Outs of Integration, How EAI differs from 13213 Integration. 
e4jjoumal, (August), 48-52. 
pivotal Corporation (2001). Tfte eident to which CustomerRelationship Management could be 
used to enhance business performance. Pivotal Corporation. 
porter, M. E., (1985). Competitive Advantage. * Creating & Sustaining Superior Performance. 
Free Press. 
Powell, W. W. (1990). Neither Market, Nor Hierarchy: Network Forms of Organization. In: 
B. M. Staw and L. L. Cummings, eds. Research in Organizational Behaviour. 
probert, S. (1997). The Actuality of Information Systems. In: J. Mingers and F. Stowell, eds. 
Information Systems: An Emerging Discipline. McGraw-Hill, 
provost Jr. (n. d. ) Wallacce Structure and Change in Complex Systems 
[online]. Available 
from: http: l /www. geocities. com/-n4bz/gst/gstO. htm [Accessed on 25 June 20031. 
panchhod, A. and Zhou, F. (2001). Comparing respondents of e-mail and mail surveys: 
Understanding the implications of technology. Marketing Intelligence & Planning. 
19(4). 254-262. 
jZayport, J. F. and Sviokla, J. J. (1995). Exploiting 
the Virtual Value Chain. Harvard 
Business Review, (Novermber-December), 75-85. 
R-12 
Information Architecture for Business Networks References 
Reichardt, C. S. (2000). A Typology of Strategies for Ruling Out Threats to validity. In: L. 
Bickman, ed. Research Design. SAGE Publications, 89-115. 
Reiss, E. L., (2000). Practical information architecture. a hands on approach to structuring 
successful web sites. Harlow, UK: Addison-Wesley. 
Remenyi, D., Williams, B., Money, M. and Swartz, E. (1998). Doing Research in Business 
and Management. London: Sage. 
Rigby, D. K., Reichheld, F. F. and Schefter, P. (2002). Avoid the Perils of CRM. Harvard 
Business Review, (February), 101-109. 
Robson, C. (2002). Real World Research Blackwell. 
Rockart, J. F. and Short, J. E. (199 1). The Networked Organization and the Management of 
Interdependence. In: M. S. Morton, ed. The Corporations of the 1990s. 189-219. 
Rosenfeld, L. and Morville, P. (1998). Information architecturefor the World Wide Web. 
Cambridge: O'Reilly. 
Rowley, J. E. (2002). E-business: Pýincýples andpractice. New York, NY: Palgrave. 
Sackman, H. (1974). Delphi Critique., Expert Opinion, Forecasting and Group Process. 
Leicington, MA: D. C. Health. 
Saunders, M., Lewis, P. and Thornhill, A. (2003). Research MethodsforBusiness Students. 
2nd ed. Harlow: Financial Times/Prentice Hall. 
Savage, C. M. (1996). 5th Generation Munagernen4 Co-operating 77u-ough Vutual Enterprising, 
Dynarnic Teaming, and Knowledge Networking. Butterworth-Heinemann. 
Schleicher, D. and Kush, J. (200 1) Retail Ecologies, E-cornmerce, and Information Architecture 
[online]. Available from: httv: argus-acia. corn /white Dapers/ethnography. j2df 
[Accessed on 1 Aug. 20021. 
Schmidt, R., Lyytinen, K., Keil, M. and Cule, P. (2001) Identifying Software Project Risks: An 
International Delphi Study, Journal ofManagement Information Systems, 17(4), 5-36 
Scott-Morton, M. S., (1991). 7he Corporation of the 1990s. - Information technology and 
, 
Organisational Ransfonnation. Oxford University Press. 
Scriven, M. (1986). New Frontiers of Evaluation. Evaluation Practice, 7 (1), 7-44. 
Scriven, M. (1997). Truth and Objectivity in Evaluation. In: E. Chelimsky and W. R. Shadish, 
, eds. 
Evaluationfor the 21st Century: A Handbook. Thousand Oaks, CA: Sage. 
Sekaran, U. (2003). Research Methodsfor Business., a skill building approach wiley & Sons. 
Senge, P. (1990). The Fifth Discz]pline: the art andpractice of the learning organizatiorL 
Doubleday. 
Shaw, I. F. (1999). Qualitative Evaluation, Introducing Qualitative Methods. SAGE 
Publications. 
Sheridan, JH (1994). A Vision of Agility, Industry Week Magazine (March 21,1994). 
Silverman, D. (1998). Qualitative research: meanings or practices? Information Systems 
Journat (8), 3-20. 
Silverman, D. (2000). Doing Qualitative Research, A Practical Handbook SAGE Publications. 
SL]3S (2001). 7ypes of Standards [online]. Available from: 
http: //i. slbs. org. Ic/standards-tvms. htm [Accessed on 08 Aug. 2003]. 
Snow, Ch., Miles, R. E. and Coleman, H. J. Jr. (1992). Managing 21 st Century Network 
organizations. Organizational Dynamics, (Winter), 5-20. 
R-13 
Infonnation Architecture for Business Networks References 
Sowa, J. F. and Zachman, J. A. (1992a). Extending and formalizing the framework for 
information systems architecture. 113M System Journal, 31 (3), 590-616. 
Sowa, J. F. and Zachman, J. A. (1992b). Logic-Based Approach to Enterprise Integration. In: 
C. J. Petrie, ed. Enterprise Integration Modeling. Cambridge, MA: MIT Press, 152-163. 
Spikes Cavell & Co. (n. d. ) Meeting the Information Challenge, Why Corporates Must FYx their 
Inforrnation Infirastnictures Before Their Users Do It For ThenL Anonymous 
Spiteri, L. F. (2001). Information architecture of business-to-consumer e-cornmerce 
websites. Part 1: The online catalogue of selected video retailers. Journal of 
Information Science, 27 (4), 239-248. 
Stake, R. (1998). Case Studies. In: NX Denzin and Y. S. Lincoln, eds. Strategies in 
Qualitative Inquiry. SAGE Publications, 86-109. 
Stake, R. E. (1995). The Art of Case Study Research. SAGE Publications. 
Staw, B. M. and Cummings, L. L (1990). Research in Organizational Behaviour. 
STC Information Design SIG (2001). %'hat's in a name? [online]. Available from: 
www. stcsijz. org/id/-whatis. html [Accessed on 10 July 20021. 
Stevenson, D. (1995a). Architecture Frameworks [online]. Available from: 
http: //users. iafrica. con/o/om/omisditd/denniss/text/ [Accessed on 27 June 20021. 
Stevenson, D. (1 995b). Positioning Enterprise Architecture [online]. Available from: 
, http: //www. aztec. co. za/usersIdstevens/text/-eapositn. html [Accessed on 8 May 19971. 
Strassman, P. (1995). 7he Politics ofInformation Management - Policy Guidelines. The 
information Economics Press. 
Straub, D. W. and Watson, R. T. (2001). Research Commentary: Ttansformational Issues in 
Researching IS and Net-Enabled Organizations. Infor7nation Systems ResearCh, 12 
(4), 337-345. 
Suomi, R. (1994). What to Take into Account When Building an inter-organisational 
information System. Information Processing and Management, (30), 115-119. 
Swatman, p. M. C., Swatman P. A. and Fowler, D. C. (1993). Strategic Business Re-engineering 
Through Electronic Data Interchange 1993. School of Computing Technical Report, 
Curtin University of Technology, Perth, Western Australia, August. 
Tan, D. S. and Uijttenbroek, A. A. (1997). Information Infrastructure Management. 
Information Systems Management, (Fall), 33-41. 
Tapscott, D. (1996). Vie Digital Economy, Promise and Peril in the Age ofNetuorkes 
. Intelligence. 
McGraw Hill. 
Teng, J. T. C., Kettinger, W. J., and Guha, S. (1992). Business Process Redesign and 
information architecture: Establishing the missing links. In: International conference 
on information System, 81-89. 
The HCI Space (1999). DejWtion of Usability (ISO 9241) [online]. Available from: 
ici I space /i7. html [Accessed on 23 July 2002]. 
The Interoperability Clearinghouse 7he Interoperability Clearinghouse 
Glossary of Terms 
[online]. The Interoperability Clearinghouse. Available from: 
ossary. htm [Accessed on 28 Feb. 2004]. 
The open Group (2002). 77ie Open 
Group Architectural Framework (TOGAF) Version 8 
[online]. Available from: httI2: /lwww. oT)enp-roul). org/ architecture/ togaf/ [Accessed 
on 10 May 2003]. 
Theuerkauf, T- (199 1). Reshaping the Global Organization. 
McKinsley Quarterly, (3), 102-109. 
R-14 
Information Architecture for Business Networks References 
Thompson, B. (2002). eSemice. Strategiesfor Success in the Customer Age. RightNow 
Technologies. 
Thorelli, H. B. (1986). Networks: Between Markets and Hierarchies. Strategic Management 
Journal, 7 (1), 37-51. 
Timmers, P. (1998). Business Models for Electronic Markets. EM- Electronic Markets, 8 (2), 3-8. 
Toffier, A. (1990). Powershift: Knowledge, Wealth and Violence at the edge oýf the 21st 
century. Bantam books. 
Tolkien, J. R. R. (1986) The Return of the King. rThe Lord of the Ring Part 3). HarperCollins. 
Toub, Steve (2000). Evaluating Information Architecture (online]. Available from: 
httv: //arjy-us-acia. com/white-papýrsIevaluating ia. htmI [Accessed on 1 Aug. 20021. -i 
Tufte, E. R. (1983). The visual display ofquantitative information. Graphics Press. 
Tufte, E. R. (1990). Envisioning information. Graphics Press. 
Tufte, E. R. (1997). Visual explanations: images and quantities, evidence and narrative. 
- Graphics Press. 
Turoff, M. and Hiltz, S. R. Computer Based Delphi Processes [online]. Available from: 
http: //eies. niit. edu/-turoffiPaors/delphi3. htrnl. [Accessed on 09 Dec. 1996]. 
UKAIS (1999). But just what is IS? Newsletterfor the UKAcademy ofln/ormation Systems, 5 
(1), 4. 
US Department of Energy (1997). Information Architecture, Vol 3 [online]. Available from: 
http: //www-it. hr. doe. gov/iat/-iml: )act/volume3/guidetoc/htm [Accessed on 26 May 
19981. 
Vail III, E. F. (2002). Causal Architecture Bringing the Zachman Framework to Life. 
Information Systems Management, (Summer), 8-19. 
Van Swede, V. and Van Vhet, J. C. (1993). A flexible framework for contingent information 
systems modelling. Information and Software Technology, 35 (9), 530-548. 
Venkatraman, N. (1991). IT-Induced Business Reconfiguration. In: M. S. Morton, ed. 77ie 
Corporations of the 1990s. 123-158. 
Venkatraman, N. (1994). IT-enabled Business Transformation: From Automation to 
Business Scope Redefinition. Sloan Management Review, (Winter), 73-87. 
Venkatraman, N. (1998). Real Strategies for Virtual Organising. Sloan Management Review, 40 
(1), 33-48. 
Venkatra-man, N. and Kambil, A. (199 1). The Check's Not in the Mail: Strategies for Electronic 
Integration in Tax Return Filing. Sloan Management Review, (Winter), 33-43. 
Venkatraman, N. and Zaheer (1990). Electronic Integration and Strategic Advantage: A 
Quasi-Experimental Study in the Insurance Industry. Information Systems 
Research, 1 (4), 377-393. 
Vogel, D. R. and Wetherbe, J-C. (1984). MIS Research: A Profile of Leading Journals and 
Universities. Data Base, 16 (1), 3-14. 
Von Bertalanffy, L. (1968). 
General System Theory: Foundations, Development, Applications. 
George Braziller. 
Walsham, G. (200 1). Knowledge Management: The Benefits and Limitations of Computer 
Systems. European Management Journal, 19 (6), 599-608. 
Wang, P. (1994). information systems management issues in the Republic of China, 
Information &, Managemen4 26: 341-352. 
R-15 
Information Architecture for Business Networks References 
Watson, R. T. (1989). Key Issues in Information Systems Management: An Australian 
Perspective - 1988. The Australian Computer Journal, 21 (2), 118-129. 
Watson, R. T. and Brancheau, J. C. (1992). Key Issues in Information Systems Management: 
An International Perspective. In: R. D. Galliers, ed. Information Systems ResearcfL- 
Issues, Methods and Practical Guidelines. Oxford: Blackwell, 112-119. 
Watson, R. T., Kelly, G. G., Galliers, R. D. and Brancheau, J. C. (1997). Key Issues in 
Information Systems Management: An International Perspective. Journal of 
Management Information Systems, 13 (4), 91-. 
Watson, R. W. (2000). An Enterprise Information Architecture: A Case Study for 
Decentralized Organizations. In: Proceedings of the TTdrty-YMrd Annual Hawaii 
International Conference on System Science, Maui, Hawaii IEEE. 
Weaver, P. L., Lambrou N. and Walkley, M. (1998). Practical SSADM 4+, A Complete Mtorial 
- Guide. 2nd ed. Financial Times, Pitman Publishing. 
Weill, P. and Broadbent, M. (1998). Competing with IT infrastructure. pynancial yymes, 
pp. 13-15 
Werbach, K. (2000). Syndication: The emerging model for business in the Internet era. 
Harvard Business Review, (May-June), 85-93. 
Wetherbe, J. C. and Davis, G. B. (1983). Information SystemsAFrhiteCtUre. Boston: QED 
Publishing Group. 
Wetherbe, J. C., Dock and Mandell (1988). Readings in Information System: A Managerial 
perspective. West Publishing Co. 
White, Martin (2002). Behind the FYrewall - Information Architecture and Usability [online]. 
Available from: http: //econtentmag. com/Magazine/-Columns/02/firewaII4 02. html 
[Accessed on 10 July 20021. 
WorkSpace International Ltd. (1997). The Organisation Model, General Information. IBM 
Banking Solution Centre, IBM Ireland Information Services Ltd. 
WorkSpace International Ltd. (1999). 77w Information Model [online]. Available from: 
www. 4thresource. com /content 1 tim2000features. htm [Accessed on 15 Mar. 20021. 
Wurman, R. S., (1996). Information Architects. Zurich, Switzerland: Graphis Press Corp. 
Wynekoop, J. L. and Russo, N. L. (1997). Studying system development methodologies: an 
examination of research methods. Information Systems Journal, (7), 47-65. 
Yin, R. K. (1989). Research Design Issues in Using the Case Study Method to Study 
Management Information Systems. In: J. I. Cash and Lawrence , eds. 7he 
Information Systems Research Challenge: Qualitative Research Methods, v. 1. 
Harvard Business School, 1-26. 
Yin, R. K. (1994). Case Study Research* Design and Methods. California: Sage Publications Inc. 
yu, F,. S. K. (1995) Modelling Strategic Relationships 
for Process Reengineering. Thesis (Phl)). 
Gaduate Department of Computer Science, University of Toronto. 
Zachman, J. A. (1987). A framework 
for information systems architecture. IBM Systems 
Journal, 26 (3), 276-292. 
Zachman, J. A. (1996a). Enterprise 
Architecture. 7he Issue of the Century [online]. Available 
from: www. zifa. com/zifaizOl. htm [Accessed on 23 Apr. 19991. 
Zachman, J. A. (1 996b). The Frameworkfor 
Enterprise Architecture. Getting Beyond the 
Legacy" [online]. Available from: http: llwww. ies. aust. com/-ieinfo/zachmanl. htm 
[Accessed on 8 Jan. 1997]. 
R-16 
Infortnation Architecture for Businen Network3 References 
Zachman, JA. (1999). Enterprise Architecture: The Past and the Future. DMRedew, 
(December). 
Zachman, J. A. (2001). Enterprise Architecture: "Straightfrom, the Shoulder" (Frametwrkjor 
Enterprise Architecture) [online). META Group. 
Zeflane, R. (1994). Inter-organizational Alliance and Networldng: Dynamics, processes and 
Technology? Leadership & Ortyanizational Development Journ, 4 15 (7), 28-32. 
Ziglio, E. (1996). The Delphi Method and its Contribution to Decision Malcing. In: M. Adler 
and E. Ziglio, eds. Gazing info the Oracleý 77w Delphi Method and Its Application to 
Social Iblicy and ftblic Health London: Jessica Kingsley Publishers, 3-33. 
Z%rass, V. (1996). Electronic commerce: structures and issues. International Journal of 
Electronic Commercr, 1 (1) Autumn, 3-23. 
Zuies, R. (2000). Observations on the American Society for Information Science 
sununit 2000 meeting: Defining Information Architecture. American Society 
forInforination Scienoc, 26 (5), 10-12. 
R-17 
Information Architecture for Business Networks 
Bibliography 
On Information Architecture: Models, Frameworks, Views 
Bibliography 
Anonymous (2000) Information architecture practice: An interview with Gayle Curtis 
Modem Media. American Societyfor Information Science 26,6 11-12. 
Anonymous (2000) Information architecture practice: An interview with Lou Rosenfeld 
Argus. American Societyfor Information Science 26,6 19-2 1. 
Anonymous (August/ September) Information architecture practice: An interview with Seth 
Gordon Zefer. American Societyfor Information Science 26,6 13-15. 
Andersen Consulting (1992) Systems Arcldtecture Ovenliew Andersen Consulting. 
Anonymous IFW00101, IBM Banldng Solution Centre, IBM Ireland Information Services. 
Bauer, M. A., Finnigan, P. J., Hong, J. W., Rolia, J. A., Teorey, T. J. and Winters, G. A. (1994) 
Reference architecture for distributed systems management. IBM Systems Joumal 
33 (3) 426-444. 
Bobeva, M. (200 1) Information Architecture for Electronically Integrated Business 
Networks, In: Proceedingsfrorn the 6th Annual UKAIS conference, McGraw-Hill Int. 
Bracchi, G. and Francalanci, Chiara. (1996) A Framework for the Alignment of IT 
Architectures with Information Processing Requirements of Organizations. 
htti: ): //hsb. bavlor. edu/ramsower/ais. ac. 96/y)ai)ers/BRACCHI. htm 
Bums, F. (1998). InforTnationfor Healtk An Inforrnation Strategyfor the Modem NHS 1998- 
2005.1998. NHS Executive. 
Carter, H. (1999) Information architecture. Work Study, 48(5), 182-185. 
Cody, E. (1999) InformationArchitecture: Building the right foundation for customer choice 
in energy. Public Utilities Fortnightly 137,17 46,48+. 
Cottey, P. T. and Chang, R. A. Pun 24,1996) Technology How-To - Plan Your Enterprise 
Architecture - ThinIdng about where your organization wants to be is the first step 
in maldng sure it gets there. InformationWeek InformationWeek Labs edn, 
Techweb. 
Dobson, J., Martin, M. Bonatti M., and Morganti, M. Architectural Discourse for 
Information Systems. Pp. 105- 116p. Also available at: 
httv: / /www. camT)us. ncl. ac. uk/--unbsl sbilemad /discourse l. htm [20August20051 
Ebels, Enno J. (1992) IDEA Group Publishing, (Ed. ) A Multiple Methodology Approach 
Toward Information Architecture Specification. IDEA Group Publishing. 
Feeny, D. and Willcoks, L. Selective sourcing and core capabilities. Knancial 7Ymes 
Mastering Information Management edn, 4 mastering Information Management. 
Flynn, D. and Jazi, M. D., 1994. Organisational and Information System Modelling for 
Information Systems Requirements Determination. Lecture Notes in Computer 
Science, 88179-93. 
Francalanci, C. and Piuri, V. (1999) Designing information technology architectures: a 
cost-oriented methodology. Journal ofInformation Technology 14,181-192. 
Goedvolk, J. G. and Rijsenbrij, D., (1999). White Paper Integrated Architecture Framework 
B-1 
Information Architecture for Business Networks Bibliography 
[online]. Available from: - http: //home. hetnet. nl/-daan. rijsenbrij/arch/publ. htm 
[Accessed 10 May 20031 
Gullikson, S. and McKibbon S. (1999) The impact of information architecture on academic 
web site usability. The Electronic Library, 17(5), 1999-304. 
Hertzberger, L. O., van Albada, G. D. and den Boer, G. A. (1995) Information Architecture 
Concepts for Autonomous Control. Intelligent Autonomous Systems 190-197. 
Iggulden, David The ANSA Architecture as Framework for Heterogeneous Execution 
Environments. 
Inmon, W. H., Zachman, J. A. and Geiger, J. G. (1997) Data Stores, Data Warehousing and 
the Zachman Fý-amework, Managing Enterprise Knowledge McGraw-HUI. 
Konsynski, B., Morris, H., Witt, B. and Land, F. F. e. a. (1992) System Architecture and 
Long-term development strategy. In: Cotterman, W. W. and Senn, J. A., (Eds. ) 
Challenges and Strategiesfor Research in Systems Development, pp. 434-5. 
Kruchten, P., 199 5. Architectural Blueprints - The "4+ 1" View Model of Software 
Architecture. IEEE Software, 12 (6), 42-50. 
Laudato, N. C. and DeSantis, D. J. You CAN Teach an Old Dog New Tricks: Extending 
Legacy Applications to the New Enterprise Architecture. 
Leary, J. R., 1995. An Architectural Basis for Evolving Software Systems. Journal of Systems 
Software, 30 (1-2), 27-43. 
Lechner, U. and Hummel, J., 2002. Business Models and System Architectures of Virtual 
Communities: From a Sociological Phenomenon to Perr-to-Peer Architectures. 
International Journal ofElectronic Commerce, 6 (3), 41-53. 
Lee, S. M. and Kim, B. -O. (1996) Developing the information systems architecture for world- 
class organisations. Management Decision 34,2 46-52. 
Meisingset, A. (1998) Introduction to Information Architecture. Telektronikk 94,13-11. 
MIT (2002) MIT e-commerce project [online]. Available from: http: / /ecitizen. mit. edmL 
[Accessed on 8 Jan. 2002]. 
Mudie, M. W. and Schafer, D. J., 1985. An Information technology Architecture for Change. 
IBM System Journal, 24 (3/4), 307-315. 
Myer. T. (2002) Information architecture concepts, Misconceptions explained, Available 
from: http: //www-106. ibm. com/developerworks/web/library/us-inarch. htm 
[Accessed on 14 Feb 2004]. 
Nezlek, S. J., et al., An integrated approach to enterprise computing architectures. 
Communications of the ACM, 42 (11), 82-90. 
Opdahl, A. L. A Modelfor Comparing Approaches to IS-Architecture Alignment [online]. 
Available from: - www. ifi. uib. no/staff/andreas/ [Accessed 2 August 2002] 
Peek, R. (2000) ASIS Summit 2000: Defining Anformation Architecture. 17,6 (June) 14-18. 
Peng, Y. (2000) Study of Enterprise Information Systems Architecture. Journal of Sýstems 
Science and Systems Engineering 9,177-86. 
Rolfe, R., Bobeva, M. and Roushan, G. (1997). Information Relationship Management in 
Electronic Commerce. In: D. Avison, ed. Key Issues in Information Systems, 
Proceedings of the 2nd UKAIS Conference. McGraw-Hill Int. (UK) Ltd. 
Segars, A. H. and Grover, V. (1994) Communications architecture: towards a more robust 
understanding of information flows and emergent patterns of communication in 
organizations. European Journal ofInformation Systems 3,2 87- 100. 
B-2 
Information Architecture for Business Networks Bibliography 
Sharif, A., EllimanT., Love, P. and Badii, A. (2004) Integrating the IS with the enterprise: 
key EAI research challenges. 7he Journal ofEnte? prise Information Management, 
17(2), 164-170. 
Targowski, A. (1988) Systems Planning for the Enterpise-wide Information Management 
Complex: The Architectural Approach. Joumal of Management Information Systems 
5,223-37. 
Umbaugh, R. E. (1998). James Martin: Educating for the Cybercorp (Interview). Information 
System Management, (Winter), 93-96. 
US Department of Energy (1995). Information ArcFdtecture. Foundations, Volume 1 jonline]. 
Available from: htt]2: //cio. doe. gov/iai)/nublications/-voll-foundations/vision3. html 
[Accessed on 19 July 20021. 
US Department of Energy. (1997) Information Architecture, Vol 3. 
Wardle, Caroline (1984) The Evolution of Information Systems Architecture. 205-217 
Weill, P. and Broadbent, M. Competing with IT infrastructure. FYnancial 7Ymes Mastering 
Information Management edn, 13-15. 
Wetherbe, J. C. and Bracheau, J. C. (1986) Information Architectures: Methods and 
Practice. Information Processing & Management 22(6) 453-463. 
Wetherbe, J. C. and March, S. T. (1989) Building and Implementing an Information 
Architecture. Data Base 19, Summer 9-17. 
B-3 
Appendices 
Appendix A: Research Strategy v. 1 (NHS case study) 
A. 1: Data Collection Flowchart (August 1996) 
A. 2: The NHS questionnaire 
A. 3. The Research Business card (sent together with the questionnaire) 
A. 4. The NHS Survey report Pune 1997) 
A. 5. R. Evemden's reply to the interview invitation (July 1997) 
Appendix B: Research strategy v. 2 (Multiple case studies) 
B. 1. Responses from Ladbrokes to the invitation for participation (Dec 1999) 
B. 2. Responses from SLB to the invitation for participation Pan 2000) 
B. 3. Responses from Tesco to the invitation for participation (Feb 2000) 
Appendix C: Evaluation of the framework 
C. 1: Participants in the Delphi study 
C. 2: Students questionnaire for collecting participant's data 
C. 3: Delphi Round 1: supporting letter and questionnaire 
CA Delphi Round 2: supporting letter and questionnaire 
C. 5: Delphi Round 3: supporting letter and questionnaire 
C. 6: Electronic survey: e-mail invitations and samples 
C. 7: Interviews: Frequencies of codes 
Appendix A: 
Research Strategy v, I 
(The NHS case study) 
A. 1: Data Collection Flowchart (August 1996) 
A. 2: The NHS questionnaire 
A. 3. The Research Business card (sent together with the questionnaire) 
AA The NHS Survey report (June 1997) 
A. S. R. Evemden's reply to the interview invitation Puly 1997) 
SUMMARY 
The initial strategy for theory building was based upon a single case study based 
on the NHS sector. This strategy employed a multi-paradigm theory-building 
approach (Gioia & Pitre 1990) that envisaged complementing conceptual analysis 
based on secondary research, with an empirical investigation of the status and 
state of information architecture in the NHS business network. Thus, the 
developed framework would have been based on both deductive and inductive 
approaches. The empirical work sustained the traditional scientific approach, 
and complemented it with the case study material to add empirical rigour to the 
final deliverable. A case study was chosen as it is one of the most widely used 
research strategies for theory building (Yin 1984, Eisenhardt 1989, Kerssens-van 
Drongelen 2001). Furthermore, it provides for extensive examination of a specific 
instance of the research object, i. e. the framework for Information Architecture 
(IA), and allows for understanding of the dynamics and relationships within the 
business unit. 
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The advertising sampling technique using industry publicatioris has alreidy 
determined that the NHS sector meets all the rest of the critcrui for pi, irticipatioll 
devised earlier. This sector also exhibits the characteristics of a Inisiiiess 
network (although not a dynamic, but a stable one (See Section 2.2.1.1)), ictively 
is involved in projects developing NHS-global and inter-organisation. it stipply 
chain information systems and has to report to the public on the progress of its 
projects. The NHS was considered to be more responsive to research oii 
information management, as at the time the NHS has just producecl tilcir 
information strategy for the period 1998-2005 "Information for Heilitil, Ali 
Information Strategy for the Modem NHS 1998-2005" (Burns 1998) aml Iia(l 
clearly defined strategy for the information architecture within the sector. Tile 
secondary research established that there are no regional variations in the 
information and information systems architectures in the NHS. This justific(l t lie 
choice of homogeneous sampling. As a result, the research sample for tilis 
strategy constituted from the Information Managers (IM)/IT mamigers in the 
South-West NHS. 
The process advised by this strategy would have resembled the theory builditig 
and testing process, suggested by Jarvenpaa (1988) (Fig. A. 1), with the ozily 
difference being that the case study would have been run in parallel with the 
conceptual analysis based on secondary research (Fig. A. 2). 













Fig. A. 1: The use of alternative IS research 
approaches in theory building, testing and Fig. A. 2: Theorý' building strateRy, vel-simi I 
extension (Jar-venpaa, 1988, p. 1504) 
Infonnation Architecture for Business Networks Appendix A 
Methods that were considered appropriate for implementing this strategy were 
interviews, survey, study of archives, and observation. The implementation of the 
strategy included: 
a examination of internal documentation provided by the NHS IM&T Strategy 
group, London. 
a survey with IM/IT managers in NHS in the South West England, aiming to 
establish the degree of state and status of electronic integration; 
a formal semi-structured interview with the Information Manager of one of 
the South-West NHS trusts (Bobeva, 1997) to pilot a forth coming series of 
semi-structured interviews with the participants in the research sample who 
had taken part in the survey and agreed to take part in further research. 
m observation at an NHS conference dedicated to the new information 
management strategy in NHS, i. e. Developing Technology and People, 
Wolverhampton, 5th June 1998; 
s two informal semi-structured interviews with IS professionals in the sector; 
Materials used during the work on this strategy option, including the project 
business card, the postal and web version of the electronic integration survey 
and the survey report, sent to those participants in the survey who expressed 
interest in the results, are presented in Appendix A. 
The analysis of the findings of this primary research contradicted the impression 
of the NHS created on the basis of the secondary research. The NHS proved to be 
a sector striving to build integrated sector-wide information architecture and to 
open it selectively to some of its suppliers. It has encountered many problems 
with the establishment and financing of its basic IT architecture. The 
Information Managers at organisational and regional level were very realistic of 
the constraints imposed by the need for highly secure information, the politics of 
power control and the day-to-day problems with the management of technology. 
It was considered that the reliability and validity of a theory built on their view 
could be biased by the limited achievement in information integration, and that 
specialists from other technologically more advanced sectors would be more 
appropriate as visionaries on the architecture of information systems for 
business networks. Hence, the plan for conducting further formal semi- 
structured interviews or forming a focus group with IS professionals in the NHS 
was abandoned and a second strategic alternative was explored. 
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Electronic Communication and Integration Practices Survey 
Appendix A. 2 
__M 
This questionnaire forms the first phase of a survey that is being conducted as a part of a doctoral research project investigating tile 
information and communication infrastructure that best supports intra- and inter-or-anisational relationships. 
Objectives of the survey: 
Information 
. 
and communication infra%ti-tict tire To determine: 
'['he set of' information sysicins, communication the design and structure of information and communication technologies in use net%vorks and other technologies supporting how well it supports collaboration with other groups outside tile organisation information and communication managenicnt practico" 
the degree of flexibility and dynamism of the current information and in an organisation. 
communication infrastructures 
- All replies will 
be strictly confidentially . 
Please tick all answers that are appropriate. 
-j 
IS - hil'ormation s)stcm 
IT - Inflorniation technologý 
Are electronic communications in your company planned as a part of its business strategy? 
C) No, because 
C71 it is not considered a part of the business strategy 
C-1 we don't have business strategy 
C3 (Please specify if other reason) ................................................................................. 
0 Yes 
2. How would you evaluate the contribution of those involved in creating the information and communication infrastructure within 
your organisation? 
None Negligible Somewhat Important Considerably Critical 
important important 
0 senior management ...... ...... ...... ...... ...... ...... 
C) depar-tmentaUsection managers ...... ...... ... ...... ...... 
0 IS managers/professionals .... ........ ...... ...... .... I. 
0 IT managers/professionals ...... ...... ...... ...... ...... 
0 external consultants ...... .... 
0 others (Please specify) ...... ...... ...... ...... ...... ...... 
................................................ 
Which of these technologies are used in your business? (Please tick all appropriate) 
0 LANs (Local Area Networks) 0 groupware applications -1 (D WANs (Wide Area Networks) 0 client-server 
0 the Internet 0 datawarehousina 
0 intranets 0 workflow applications 
0 the WWW (World Wide Web/the Web) 0 distributed databases 
0 others (Please, specify) ...................................................................................................... 
4. What other electronic communication technologies used in your organisation are essential in your everyday business? 
(Please tick all appropriate) 
0 voice mail 
0 internal e-mail 
0 e-mail via the Internet 
CD FTP (File Transfer Protocol) 
0 Telnet 
0 EDI (Electronic Data Interchange) 
0 EFT (Electronic Funds Transfer) 
,D video conferencing 
0 others (Please, specify) ...................................................................................................... 
Does the Internet play part in your everyday business? 
.0 No, 
because 
0 it has no implications on our business 
C-1 it brings too much risk and distraction 
C] we can't invest in it at that moment 
0 but we are planning how to integrate it 
C71 (Please specify if other reason) ................................................... ......... ...... 0 Yes, we are using it for: 
0 marketing 
CI customer feedback 
C] contact with partners (suppliers, distributors, etc. ) 
0 developing organisational knowledge 
0 (Please specify if other reason) .................................................................................. 
Do you have an Internet Web site? 
0 No, because 
0 it has no implications on our business 
0 it is no worth investing in it 
171 it is not a part of the company business strategy 
0 (Please specify if other reason) ................................................................................. 
0 No, but 
0 we are planning to build one 
C71 we are developing one 
0 (Please specify if other reason) ................................................................................. 
0 Yes 
Th inking of your Web site how would you classify it? 
0 useless 
0 fashion 
" an opportunity 
" leading edge C, rI tPl. - -'; A, ;f m6-) - ". ".., 'j--j ., ýv.. ............................................. ...... ..... .... ....... .... ........ 
Do you consider intranet technology as applicable to your business? 
C) No, because 
0 it has no implications on our business 
0 it is no worth investing in it 
C3 but we are exploring how to implement it 
Appendix A. 2 
ntranct 
the use of I nternet standards and dcnvcd tcc I mo I ogy Ný it I im 
an organisation; 
a new type of in formation sý stein based on Internet NN"ch 
technology to enhance internal and external communic., ition. 
L-J kF .......................................................................... 
Yes, 
0 we are exploring how to implement it 
C] we have already implemented it, but it does not provide access to the Internet 
0 we have already implemented it and it provides access to the Intemet 
0 (Please specify if other) ....................................................................................... 
What security measures regarding your proprietary information are integrated in your organisational computer networks ? 
(Please tick all appropriate) 
C) firewalls 
0 backup and recovery 
0 reports on unauthorised access 
0 confirmation to the end-user on each message delivery (if requested) 
0 error determination and solution 
0 encryption 
(D electronic signatures 
0 analysis of unauthorised access attempts 
0 None 
C) I don't know 
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9. What do you consider are the major advantages of your information and communication practices? (Please tick all appropriate) 
0 availability of network resources for all employees 
0 working times 
0 internal integration 
C) external integration with business partners (e. g. suppliers, distributors, etc. ) 
0 security (encryption) 
C) monitoring 
0 flexibility 
0 remote access provision 
0 full utilisation 
0 training and personal assistance provision 
0 help desk 
0 regular upgrade 
0 back up 
0 gateways architecture 
0 firewalls location 
0 feedback policy 
0 automatic contact database (addresses/telephones/e-mails) generation 
0 others (Please, specify) ............................................................................... 
10. Do you consider that your infort-nation and communication infrastructure (ICI) supports electronic collaboration with'. ) 
Business partners Customers 
No, because Q3 No, because 
0 we don't think it is essential to our business CI we don't think it is essential to our busincss 
C3 (Please specify if other) ..................................... 
CJ (Please specify it other) ..................................... 
.................................................................. ................................ I ................ I ...... 
No, but 0 No, but 
" we are planning to redesign our ICI so that it allows this 0 we are planning to redesign our ICI so that it allows this 
" we are developing new ICI modules to allow greater C3 we are developing new ICI modules to allow greater 
electronic integration electronic integration 
0 (Please specify if other) ..................................... 
0 (Please specify ifother) ..................................... 
0 Yes (Please specify in what way) ................................ , -) 
Yes (Please specitý, in what way) ................................ 
Please identify the roles of your business partners (e. g. catering suppliers, IT services providers, health authorities, primary care 
providers, marketing agents, etc. ): tý Cý 
12. Does IT in your organisation support any of the following? (Please tick all appropriate) 
0 flat organisational hierarchy 
0 cross-functional teams 
0 multi-tasked employees 
0 empowered individual workers 
C) empowered teams 
0 customer focus 
0 partner's collaboration 
0 none 
0 (Please, specify if other) ......................................................................... .... ... . ........ 
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0 (Please, specify if other) ........................................................... ... ........ . 
Thank you forfilling in the questionnaire. I would appreciate ifyou agree on participating in the 
tier/ stage of the research. 
Would you like a copy of the results? Yes No 
Would you be willing to discuss these replies over the telephone? Yes No 
Would you like to take part in a group discussion? Yes No 
If 'No' please indicate any other person from your organisation: 
Name: .................................................................. 
Telephone: ... ........... ..... 






Personal e-mail address (ifavailable): 
Company's Web site URL (ifavailable): 
Your comments, enquiries or recommendations: ............................................... ................ 
................................. I ............................................................................................... 
I Please return the questionnaire to ine on thefillowing address: 
Milena Bobeva 
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The Project 
Infonnation 4rcfiztecturefi)r Business Networý,. y 
Researcfi aims The research originates in the works of' John /achnian on ( reatin), ,d framework for Information ', Nrstenis Architecture in the 80s and I)Os 
and Roger Evernden and 113NI oil Information FranieWork and The 
I11 -7 
-. Information Model. Both sources take an internal perspective, 
focusing oil information management within ()it(, enterprise of- within 
one market sector. With tile increasing development of ch, 01-ollic 
communications and the emergence of new organisational forms, 
electronic integration with partners, now defined as e-bus-iness, has 
become an imperative for many companies. Research has identified 
that there is no common methodology not- a framework for planning 
and designing of such electronically mediated business relationships. 
The aim of this research is to produce and test a franiework for 
information architecture supporting electronic integration at internal 
(intra-) and inter-organisational levels. 
Evaluation of Evaluation of the research product will be fulfilled through a set of case 
tfieftame, work studies in companies, that have practical experience in setting tip an 
(-Yo 11 r CO 11 t lir) 11 t it) 11) electronically mediated business network. Interviews with business 
and IS/lT managers are going, to take place in cach of the participating 
parties. 
The interviews are going to foctis oil N'OLII' C01111), 111 
"VI% 
(1\11('riellce ill 
establishing electronic intregration with business partners and/or 
customers. The key factors that have been considered are going to be 
discussed, the roles of each of the partners, as well as what 
recommendations you have for future similar projects. 
&searcher's detaifs Milena Bobeva 
Information Sý, stems Group 
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It 0 1202 595103 
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The purpose of analysis 
It is already recognised that electronic commuiiications are transforming the kvay busitiess is dolle by 
overcoming the boundaries of space and time. However, the differences in the technological aild 
application infrastructure of collaborating organisations turn integration of busiiies,; processes into a 
complicated issue. Technologies such as the Internet and intranets claim to offer rnaiiy adVa11t, 1)', 0s '111d 
significant return on investment. 
The purpose of this survey is to test the awareness, applicability and usage of current electronic 
communications and integration technologies in the National Flealth Services Sector (NI N), mainly of 
intranets and the Internet. 
The participants 
'The sample for the survey consisted of those health 
services organisations in the South West England (Fig. 
1). It comprises all the NHS trusts and authorities in the 
region, as well as blood centres, NHS supplies and 
executives. It is considered that business relationships 
between the different bodies within the South-West NHS 
present patterns that are repeatable throughout the 14 
regional divisions of the NHS (Fig. 2). Hence it is 
considered that the results of the survey can be 
r 
Fig. 1: South-West NHS 
generalised on a national NI iS base. 
I. 







D. W . 
uý T 
Fig. 2: NI N res,, ional division 
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Interpreting the results 
The planning of electronic communications is an integrated part of the business strategy for 93% of the 
respondents in the health services. Aligning business and IT strategies has already been addressed in an 
administrative way (The Information Management Group of the NHS) by developing a strategic vision 
"to support better care and communication through the appropriate use of information management and 
technology". This global for the NHS strategy could also be seen as a means for bridging the difference 
gap between the business and the IT community. 
However, it was evident that technological competence is dominant among the IS managers, while there 
was still a considerable lack of understanding and appreciation of contemporary business transformation 
strategies such as empowerment, flattening the organisational hierarchy and process orientation. 
It was observed that those that have a critical importance involved in creating the information and 
communication (IC) infrastructure are the IS managers/professionals (52%), the IT 
managers/professionals (63%) and the users (both internal and external, i. e. business partners) (66%). 
Senior and departmental managers are assessed to have considerable importance (39%), while 
participation of external consultants is assessed as negligible in importance (36%). These results identify 
that the NHS is relying mostly on its internal resources for developing the information systems 
infrastructure and values the user as an important participant in the design of its IC infrastructure. In 
some cases, users are considered as more important to the development of the infrastructure than senior 
and departmental managers. This fact could be treated as an indicative of the emerging user-centred 
focus of ICT developments in the NHS. 
The infrastructure of the information and communication technologies in the NHS sector is well 
developed. 100% of the respondents indicate that they have LANs in place and 79% have their networks 
as part of WAN. The applications which are most widely used have a client-server architecture (61%). 
Groupware (32%) and datawarehousing (29%) applications are gaining considerable importance. 
Technologies such as e-mail (79%), Electronic Data Interchange (EDI) (57%) and File Transfer Protocol 
(FTP) (46%) are already an essential part of the IC infrastructure. Their adoption in everyday NHS 
practices confirms the tendency towards external efficiency and effectiveness. This lays the foundations 
of intra- and inter-organisational integration, but it also demands addressing further concerns, such as 
building up a culture of a proactive and information sharing user. A fact that indicates the lack of such 
culture is that out of 39% of the respondents stating that external e-mail is essential to their business, only 
11% provided their e-mail address, although they have provided their telephone number for future 
contacts. It is interesting to observe that e-mail addresses as an alternative point of contact, are not 
included on business cards attached to the survey. 
Electronic Integration and Communication Practices Survey Page 
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Although the Internet and the World Wide Web are well recognised in the sector, they are not playing an 
essential role in the everyday business in the NHS. However, 49% of the respondents are planning to 
integrate them. Those of the participants who consider the Internet essential for their everyday business, 
explore it mostly for developing organisational knowledge and for contacts with partners. The presence 
of a Web site is available for only 7% of those in the survey, although 57% of the respondents are 
planning to develop or are already developing such a site. 
The intranet is considered by 63% of the participants to be applicable for internal electronic integration in 
the health services sector, 76% are exploring how to integrate it in their IC infrastructure. Such 
percentages indicate that in the NHS sector there is awareness of new IC technologies and that their 
adoption is considered both in terms of leveraging with business goals and legacy systems, and of 
bringing new managerial concerns. 
The most employed security measure within the organisations in the NFIS sector include backup (89%), 
firewalls (85%), reports on unauthorised access (82%) and electronic signatures (68%). Electronic 
identification, network boundary guarding and electronic data protection are part of the security policy 
for managing organisational. boundaries, delineated by lCr. 
From the survey it is perceived that in the NHS the most advantageous characteristics of the information 
and communication practices are the availability of network practices (rated by 89%), internal integration 
(78%), flexibility and back up (both 61%).. This indicates that information and communication 
technologies in the NHS sector are primarily employed for supporting internal processes rather than 
processes that span the boundaries of the organisation. 
More than half of the participants anticipate that their IC infrastructure supports integration with 
business partners (52%) and with customers (59%). However, they state that their objective is to achieve 
efficiency and effectiveness. This is clearly focused on automating existing adn-dnistrative and clerical 
functions that are data or function driven. Electronic integration is defined as a process-oriented strategy, 
and as such it is not possible until the NHS develops a process model equivalent in scope and detail to 
the existing data model. 
The results have strongly indicated that the health services sector is developing as a stable business 
network. It is clear that they are adopting new technologies for achieving intra-network integration. The 
technological infrastructure (both hardware and software) is already well developed to enable 
computerised relationships between partners and clients. Electronic conununications are used as a 
technological basis for a first stage inter-organisational systems, which are facilitating electronic 
exchange of information. However, this stage has its importance in bringing in partner's/users 
ICT 
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infrastructure into consideration as a factor in the development of the internal ICT infrastructure. This 
gradually shifts the focus outwards expanding organisational boundaries to embrace both internal and 
external business partners. 
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Appendix A: Research model 
Survey method - core stages 
After Identifying the research sample, the method for administering the survey was set to Include the 
following steps: 
1. Developing a research model to show the variables tested and how they are related 
II. Determining how to measure the research variables 
III. Designing data collection instruments 
IV. Piloting the data collection instrument 
V. Collecting data 
" Postal survey 
" Interviews 
VI. Analysing the data and testing the hypotheses 
VII. Interpreting the results 
A pilot test was conducted with the UK National Health Service. 
Research population and research sample 
The population for this research comprises organisational units of the National Health Service. This 
organisational unit was chosen because the sub-units: 
a are proactive to electronic communications practices for collaboration at intra- and inter- 
organisational level; 
present a network type of organisation, 
are not in the computer or software development business; 
have many customers and business partners that could change frequently as individuals. 
The NHS therefore provided an ideal test area because it represents a stable business network from the 
non-computer industry sector, that develops extensively electronic communications practices and is 
aiming at developing strategies for electronic integration. The results from the survey in that sector 
indicate the current state of IS architecture and integration within the NHS. 
The data was collected in November-December 1996. A sample of 74 NHS organisations were mailed a 
questionnaire of 13 questions. The questionnaire was supported with a cover letter explaining the 
Electronic Integration and Communication Practices Survey Page 5 
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purpose of the survey and providing the World Wide Web address (the URV) of the on-line version of 
the questionnaire. 
Research questions and variables 
The variables' that formed the construct of the survey and the interviews are: 
" relationship between business strategy and electronic communications planning (strategy) 
" degree of importance of the participants in the design of information and communications 
technologies (IC-r) infrastructure (participation) 
" communication technologies in place (CT) 
" Internet recognition (Internet) 
" intranet as a potential solution (intranet) 
" security measures in place (security) 
" information and communication features available (lCfeatures) 
" support of electronic collaboration with partners (partners) 
" support of electronic collaboration with customers (custoiners) 
" role perceptions (role) 
" IT as an enabler of organisational. transformation (new) 
" information and communication infrastructure outlining (ICI) 
These variables were identified in the course of literature research on the topic and were tested through 
this survey for their appropriateness as factors influencing electronic integration practices. The use of 
these variables sets out to identify: 
" recognition of the need for alignment between business and IT strategies to make the most of the 
power of information technology in pursue of business goals (tested with the variable strategy); 
" awareness of the importance of management commitment, users participation and cross-functional 
teams for achieving the aims of a project/business (tested with participation); 
" proliferation of computing and communication technologies to support information exchange and 
teamwork (tested with CT); 
" the increasing importance of the Internet as a global reconfigurable open platform system and open- 
user technology (Internet); 
1 URL - Universal Resource Locator 
The abbreviated names of the variables are given in brackets 
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o increased security measures (security); 
* increased span and complexity of the IC features (ICfeatures); 
* organisational transformation, management approaches and culture changes (new) 
The rest of the variables aim to test the emerging tendencies, such as: 
* the arrival of the intranet -a corporate network based on Web technology (intranet) 
* lCr-based strategies towards integration and information sharing with partners (partners) 
* strategies towards making the customer an active part in the information systems development and 
exploitation (customers) 
a focus on processes running within an organisation, rather than on data and function (ICA 
The variable role was included to facilitate the future development of the research project with some 
concrete examples. 
The research questions, the variables to test them and the numbers of the questions that they were tested 
with are presented in Table 6.1 
Table 1: Variables and questions measuring them 
Research question Variable Question No. 
Is there a relationship between business and rr strategy strategy I 
What is the degree of importance of the participants in IC infrastructure design participation 2 
What is the infrastructure of communication technologies in place CT 3,4 
Is the Internet considered to be appropriate for business use Internet 5,6 
Is an intranet considered as a technology for information management intranet 7 
What are the most used security measures in place security 8 
What are the most common features of information and communication practices lCfeatures 9 
Is electronic collaboration with partners supported partners 10a 
Is electronic collaboration with customers supported customers lob 
What are the perceptions of partners roles role 11 
What new approaches in organisational design and performances are enabled by IT new 12 
What is the orientation of information and communication infrastructure ICI 13 
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Appendix B: Analysis of the data 
The appendix present the analysis of the questionnaire grOLIped by variables. A SUI)SOLILIVIlt stmduring 
has been done for these of the variables which were tested with more than one question. 
Variable: Strategy 
* relationship between business strifty and electronic communications planning 
Only two replies, out of 28, indicated that electronic 
communications are not planned as part of the 
organisation's business strategy. In the first case the 
explanation is that there was no business strategy in place, 
while in the second it was stated that electronic 
communications are becorning a part of the business 
strategy. 
The high percentage of positive replies (93 %) denotes that 
the organisations studied are striving to leverage 
electronic communications technologies with their 
business mission. It also confirms that there is a tendency 
in the NHS towards aligning business and IT strategies. 
Variable: Participation 












Importance Freq* Iyo Freq "/I) Freq V" Freq IVo Freq ""' F Freq 
None 0.0 (M) 0.0 0.0 5 20.0 0.0 
Negligible 0.0 0.0 0. 0-0 0 0.0 9 36.0 0.0 
Somewhat important 1 3.6 1 3.6 1 0.0 0.0 7 28.0 0.0 
Important 7 25.0 10 35.7 3 11.1 3 11.1 3 12.0 1 16.7 
Cons. importaiit 11 39.3 11 39.3 10 37.0 - 7 25.9 1 4.0 1 16.7 
Critical 9 32.1 14 51.9 - 17 630 0 0.0 4 66.6 
Valid cases 28 27 27 25 6 




Critical Critical Negligible Critical 
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It is assurned that as far its the first five categories Of J)artiCillalltS in developing the V infrastructure (i. e. 
senior management, departmental managers, IS managers/pl-OfOSSiO11,11s, IT '111(l 
external consultants) are concerned, the missing answers for sonle of the categorios are in indication that 
this category was not participating in the design. With regards to the 'Others' categorv, that was tested 
with an open ended question, such all assumption is not appropriate. N"o Of the respondents described 
who was included in the 'Others' category. 67% of thern indicated that were the users. Fhe rest included 
the General Practitioners and the Trust I lospitals, that could be generalised as users or business partners. 
Thus the user, whether s/he is internal or external to the organisation, IMS C011fil-1110d her/his increasing 
role as a party in building the company IC infrastructure. 
The radar chart on Fig. 1 presents the assessment of the importance of the different partici pa tits in tilt' 
establishment of IC infrastructure. Each of the axis shows a category of partici pa tits, while the a\js %k-, fle 
indicates the degree of importance. Starting from the centre of the radar, the tick marks show the 
categories of importance in the following order: O-none, 10-negligible, 20-sornewhat important, 30- 
important, 40-considerably important and 50-critical. As it is seen from the chart, the participation of N' 
managers/ professionals, IT managers/professionals and users (others) is assessed to be critical, the 
participation of senior and departmental managers as considerably important, and this of external 
consultants, as negligible. 
Senior management 
60 
Others Dept. managers 




1: 1 Somewhat important 
13 1 mportant 
SCons. important 
13 Critical 
Fig. 1: Importance of participation 
Variable: Communication Technologies (CT) 
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All of the sample organisations are networked internally via Local Area Networks (LANs) with 71)"', of 
them having their networks as part of Wide Area Networks (WANs). 68"ý, of the pa rtici pail ts have 
recognised the Internet as a media that could be Lised in their business. 
The analysis of the software applications in use reveals that 61% of the companies have client-server 
applications in place. Other applications such as groupware (32V, )) and datawarehousing, (28.0%) 
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Fig. 3: Applications in ust, 
. Communication technologies that are esscittialfor ever. ildaY business 
Although the question was phrased to elicit essential for the everyday business communication 
technologies, many of the respondents denoted that their replies depict the useful rather than essential 
technologies that are in place. Internal e-mail (78.6 %), Electronic Data Interchange (EDI) (57.1 %) and File 
Transfer Protocol (FTP) (46.4 %) are the most widely used technologies in the NHS. 
These results confirm that the MIS is pro-active towards adopting electronic communications practices. 
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Variable: Internet 
Internet playing part ill Organisation's evel&lplay 
busilless 
The central tendency demonstrates that the Internet does 
not play part in NHS everyday business. This result v,, as 
expected, considering the following three factors: 
the mission of NI IS to provide health services (hunce 
the informing and educating the population comprises 
just a minor part of the MIS activities, respectively 
incestments); 
yo,; 
Fig. 5: Internet plavily, part ill evOl-vilav busille"', 
the increasing, but still not considerable degree of using the Internet for everyday commimications 
aniong the general population (which in turn implies that those of the NJ I-, patient who are Internet 
users are even less); and 
the concerns of confidentiality of private information distributed via not-dedicated communication 
lines. 
However, it is considered that Internet technology is applicable in the NFIS as a media for informing tile 
patients on more practical everyday issues such as working times of the clinics and doctors, advises oil 
most common problems, and other topic of interest to the patients. 
- Reasonsfor the negative answer 
The result reveals that 49% out of these respondents, who perceive the Internet does not play part in their 
everyday business, are planning to integrate the Internet in their routine operations. This fact indicates 
the growing importance of the Internet even to organisations whose primary business is not directIv 
dependent on information technology. It also indicate that there is awareness of potential Internet 
11% 
6ý, 'o 
1311" lmpllý:, Iliollý oll 111" 
NNings much risk and distiaololl 
Elcan't invest at the moment 
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applications in the NI-IS sector. 
. Usage of the Internet in evcrYday business 
File chart below presents the different categories of Internet usag -veryday husiness, i. e. e in (lie NI IS c 
marketing, customer feedback, contact with partners, developing organisational knowledge, and 
others. Tile tendency shows that the Internet is used primarily for developing organisational 
knowledge and contact with partners. Other purposes for using the Internet include research and 
mailing service. The survey did not tested whether this usage was not restricted only to e-mail and 
Web browsing using the Internet, or it also provided sonic real-tinle services.. 
[] Illillk,. -I Ill I, 
scuslonicl Ic"'llm'k 
(]Colltacl with pallllclý 
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Fig. 7: Usage of the Internet in evciý, dav business 
- Availability of Web sites 
'I'lie analysis of the answers to this question indicates that only 7911 of the participants in the survey liave 
already got a Web site. Although the percentage of these who do not consider building up a virtual 
model of their organisation is marginally greater (36%), the results show that the major organ isationa I 
tendency with regards to the World Wide Web is the development oi- planning to develop a Web site 






Fig. 8: Availability of Web sitL's 
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- Reasonsfor not having a Wely sites 
The examining of the reasons for not having an Web site 
ill(iicates this is mainly because such a task is not a part 
of the business strategy. Other reasons irlClUde cost and 
access restrictions to users, data security and lack of 
time to develop. 
Those 18% of the respondents that have a web site 
classified their web sites as a leading edge and an 
Ono Implication, 
011/" mII"\\oIIlI 
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Fig. 9: Reasons for not havily, a wobsilt, 
opportunity. Their web sites were visited by the 
research teani and assessed as being well planned and rich in information content. 
The Internet is not playing part in the everyday business of most (64%) of tile respondents, it is gaining 
considerable recognition - 50% of those who are not using it in their everyday work, are planning to 
integrate it. Up to now the Internet has been seen as a tool for developing organisational knowledge and 
communication with partners. The technology of the World Wide Web can also been CVa1LIdtL'd IS 
attracting business attenfion - despite of the fact that only 17-2 ', ', of the respondents have developed and 
maintained a Web site, another 57.1 0/. are developing or planning to develop such. 
Variable: Intranet 
. intranct as a potential solution 
Intranets, tile Internet technology Utilised at all internal 
organisational level, have been explored as the newest cost-effective 
solutions to business communication and integration problerns. 
6390 of the respondents perceive that this new technological 




Fig. lo: Applicability ot III(' Intlanct 
Those of the participants that don't see the intranet as relevant to 
the NHS business have indicated that it has no implications on their business (20%) and that it is not 
worth investing in it (20%). However, 30% of this group are exploring the intranet issue. The remaining 
30% of the respondents in this group declared that they are using other similar technologies. 
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Although the respondents who do not consider intranct technology as applicable to their busink", %, the 
central tendency of this category is to explore the intranet technology. 
The awareness of 63"o of the respondents that answered that intranets art, a technology that could be 
applicable in the NIAS everyday business, and the intention of 30'/,, of those who does not sce intranet,, 
applicability in their work, reflects the change towards information exchange and integration, and 
supports the concern about manaong dik new inhwmation environment and cuhum 
The table below indicates the percentage of the respondents at the different stages of the intranet 
development cycle. The central tendency is for exploring the intranet as a technology of potential benefits 
to the way everyday business is done. 24 '/'o of the respondents have already implemented intranct, 50"", 
of them have provided a gateway between their intranet and the Internet. 
Table 2: Results on Stages in Intranet 
Development 
Frequency 11/1. 
exploring 13 76.4 
implemented, but with no access to the Internet 2 11.8 
implemented, Ivith access to the Internet 2 11.8 
other 0.0 
Total 17 100.0 
Variable: Security 
. securiýl measurcs in place 
The security measures in place were tested through all Open-ended question that listed Ciý', Ilt 
common approaches to controlling the safety of tile organisational electronic information resources. 'I lie 
central tendency shows that backup is the data protection measure that is most coninionly used. ']'his 
tendency to protecting the loss rather than controlling external access to proprietary information is 
understandable provided the fact that only 369/0 of the respondents are using the Internet in their 
everyday business and only 12% of them have provided their intranet with external access. 
D fu c%% alls 100.0 Mb. ickkip 
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Fig. ii: Security measures in place 
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Variable: Information and Communication Technologies Features (Ifffeatures) 
. information and coiiiiiiiiiticatit)yt. fci? tiircs as a major advantage 
The results from the analysis of that question can be categorised into four major groups. I'lle tirst olle 
, L, 
for more than 75'/%, of the comprises these ICT features that are considered to be of major advantag 
respondents. These include availability of network resources (89')/,, ) and internal integration (70",, ). liuch a 
response rate confirms the raising importance of communications technologies as a media for linking 
organisational resources, such as people, tools and data, as well as a means for transforming busincss 
processes and relations. 
"File second group of electronic communications features, that are estimated as being of advant, Te by 
50%-75% of the participants, includes features such as flexibility (61%), back-up (61 ", ý) and ronlote access 
(57%). These characterise the growing appreciation of flexible coupling to other information resources 
-and some gathered experience in reducing tile risk of losing electronically stored information. 
The low rating, of features such as security (21'/o), gateways (29`ý, ) and firevvalls location (32'ý,, ) can be 
linked to another the rating of integration with partners (46'o) and be explained with the employment of 
IC-Fs i-nostly for supporting internal processes rather than processes that span the boundaries of the 
organisation. 
Frequency "Al of all 
availability of network resources 25 89.3 
workine times 7 25.0 
internal integration 22 78.6 
integration with partners 13 46.4 
socurity 6 21.4 
monitoring 9 32.1 
flexibilitý, 17 60.7 
remote access 16 57.1 
11111 11tilisation 8 28.6 
training I () 35.7 
help desk 13 46.4 
rogular upgrade 9 32.1 
backtip 17 60.7 
gatelvays 8 28. (, 
firewalls location 9 L 32.1 
feedback policy 4ý 14.3 
automatic contact database 9 32.1 
Other 0.0 
a% ai lab il it y of nct\%ml, 
rcsomccý 
intemal imcpim,, n 
111,111h 
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Fig. 12: Major advantages of ICI in place 
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Variable: Partners 
support of electronic collaboratiOll With partners 
52% of the respondents are electronically integrated with their 
partners. These electronically mediated relationships irICIUde 
activities such as datal results transfer, planning and scheduling,. 
The objective is to achieve economy and efficiency in routine 
activities. 
These results point out that electronic integration practices in the L---- 
NI IS are only in tile form of electronic information exchange. Hg. 13: Flectronic collaboration -ill, 
Sharing of common information resources using the opportunities 
offered by ICT was not declared in any of the answers. Furthermore, the objectives reflect an internal to 
the organisation focus on managing the quality of performance, rather than a proactive Outwards 
approach to redesigning business processes through integ , ratioll ývitjj busilless partners. 
Variable: Customers 
. electronic collaboration with customers 
'File term 'customers' was used in tile 
questionnaire to denote both individuals, i. e. 
patients, and business customers, i. e. clients. 
Those of tile respondents who answered that 
tile IC infrastructure in their organisation 
supports electronic integration with customers, 
specified that it was for providing economy 
cs No. hia 
Fig. 14: Electronic collaboration witil týjjstojjjers 
and efficiency as well as customer feedback. As with the previous variable Uurtners) in the research 
sample the objectives are more in the range of Total Quality Management, and shows use Of 
corninLinications technologies for automating business functions, rather than redesigning them through 
the use of ICT. This, however, shows that there is awareness of the capabilities of electronic 
communication technologies and the first steps towards incorporating thern in the CVCI-ý'ddy business life 
are already made. 
Variable: Roles 
This variable was introduced to assist further research on information systerns for network organisations 
and building up a model of the NHS as such a business network. The respondents were asked to 
Fledronic Inh-gration and Communiciltion Prij(-tjct,, ý SjImy mixe 17 
Milt-na Bobeva, Bounionouth University 
Appondi\ A. 4 
distinguish the roles of their business partners. The answers build tip a spectrum of the role perceptions 
in the NHS, that were further grouped into three large groups indicating the relationship between the 
role as indicated and the NHS sector. The spectrum comprises the following categories: 
" acute care providers 
" primary care providers 
" community care providers 
" NI IS trusts 
" Health Authorities 
" GP practices 
" NHS Executive 
" Department of I iealth 
" Prescription pricing 
" Healthcare commissions 
" Healthcare institutes 





Within NHS at the same Within MIS at a different Outside MIS 
hierarchical level hierarchical level 
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Variable: New 
. IT as an enabler of organisational transformation 
It is perceived that IT enables mostly the cross- fu ncti onal work of teams, empowers employees and their 
multi-task work, anci flattens organisational hierarchy. The comparatively low rating, of IT as in cnabler 
of partner's collaboration indicates that the utilisation of 11' in the NUIS is prifnarilY internally focused. 
The comments to the question testing the awareness of IT as an enabler of organisational transformation, 
reflect that there is still lack of common language in-between the business and the IS/I Fconinuinity. This 
is also a reflection of the culture differences which exist between those two groups within the NI I-,. Such 
differences may hinder the development of internal integration of tile organisation, and its integration 
with partners and clients. Creating a common understanding of the organisational mission, strategv and 
operations amongst business and IS/IT specialists, is of extreme importance for making the most (d 
current and future collaborative work. This is of utmost relevance when this work is inediated 1)), 
information and communication technologies. 
Frequency "/o of all 
flat organisatiomil hierarchy 11 39.3 
cross-functional teams 13 46.4 
IIILIItI-tdSIICd CIIIPIOYCCS 12 42.9 
empowered employees 12 42.9 
empowered teanis 9 32.1 
customer focus 9 32.1 
partner's collaboration 4 143 
1101le 1 3.6 
other 0.0 











Fig. 15: orgallisation'll t -, III sl ormat ioll 
Variable: ICI 
. information and communication infrastructure outlining 
Frequency 11/1, 
Process 5 19.2 
Function 13 50.0 
Data 5 19.2 
All three 3 11.6 
Central tendency: 50 9o' of the respondents replied that 
their organisations are function oriented. 
The results disagree with the initial expectation that the 
dominant orientation within the NI IS network was 
process-based. This shows that when undertaking 
electronic integration initiatives, a process modelling of the organisation 
has to take place.. It could then 
be used as a basis in expanding the focus from internal to a network perspective 
to incorporate the 
relationships of the organisation with the other participants in the 
NHS network. 
tronic Integration and Communication Pnictic"s Slir7'L, y 
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[x The Inforination FrameWork mailbox: /C%7CIProgram%2OFiles/Nctscape/ ... 5.3236-FlIH30-7 @CompuServe. COM&numbcr-- 11 
Subject: Re: The Information FrameWork Appendix A-5 
Date: 26 Jul 97 19: 23: 04 EDT 
From: Roger Evemden <100035.3236@CompuServe. COM> 
To: "INURNET: mbobeva@boumemouth. ac. uk" <mbobeva@boumemouth. ac. uk> 
Thank you for your e-mail. I am sorry for the delay in replying to you, but I 
have been travelling extensively in places that don't have such good e-mail 
access! 1 
Your research sounds very interesting and I am keen to support you through 
discussing my own experiences and research. The Systems Journal article was 
probably two years out-of-date when it was published due to the review 
procedures, etc. Much of the research behind the information FrameWork (IFW) 
came out of my own experiences and those of my colleagues at WorkSpace 
International Ltd. The IFW is still being used by IBM as the foundation for much 
of its work in the financial sector. There are now 130+ licences for the use of 
IFW and the various models that populate the framework. Many licences cover more 
than one bank, so this is about 200-300 banks around the world, some of which 
have completed more than 40 projects using IFW - maybe a total of 1,000 projects 
or more. so it is still very much alive and well. 
We have extended many of the concepts and practice - both in the work with IBM 
and independently in WorkSpace International. 
I am keen to know how you got interested in this topic. Was it through some 
experiences of your own or through material provided by the university? I am 
always keen to read new ideas and research in this area, so if you have any 
suggestions from your own research or from the work of your supervisor, 
colleagues, etc . ..... please let me 
know. 
Ag to how we might proceed. My company, WorkSpace, is based in Southampton, 
although I am often travelling on business. I will be in Southampton during' next 
week - so perhaps you could call me. The easiest way during the day would be my 
mobile 0410 467 880. Evenings you should be able to catch me on 01703 583936. 
The WorkSpace office is 01703 678309. The best days next week would be Tuesday, 
Thursday or Friday. After that I am in Thailand for three weeksl 
Apart from being able to discuss the intellectual foundations for things like 
the Information FrameWork you may be interested in participating in client 
projects to see how it "works* in practice (not always perfectly, but that is 
the learning cycle). 
3: hope to hear from you during the week. If it doesn't work out, send me an 
e-mail with the best times to contact you, etc. and I'll get in touch. 
All the best 
Roger Evernden 
Appendix B: 
Research strategy v. 2 
(Multiple case studies) 
B. 1. Responses from Ladbrokes to the invitation for participation (Dec 1999) 
B. 2. Responses from SLB to the invitation for participation Pan 2000) 
B. 3. Responses from Tesco to the invitation for participation (Feb 2000) 
SUMALARY 
The second version of the research strategy replicated many of the features of the 
NHS version described in Appendix A, mainly a multi-paradigm theory-building 
R'ese-arch -question'- approach 
(Gioia & Pitre 1990) 
integrating a conceptual analysis 
based on secondary research, 
with an empirical investigation 
Case study Conceptual from multiple case studies in 
Descriptive survey analysis secondary 
Theory building 
Theory testing OE 
Theory extension 
Fig. B. 1: Theory building stmtegy, version 2 
different market sectors. Data 
sources such as interviews, 
archives and observation were 
considered. The initial sampling 
frame was extended with another 
sample selection criteria, i. e. 
participants should belong to 
different market sectors. Thus 
the strategy aspired to eliminate 
any bias which may occur from 
surveying one market sector only. 
Appendix B Page I 
Information Architecture for Business Networks Appendix B 
A non-probability sampling technique was chosen, in particular, advertising 
sampling (Hussey & Hussey 1997), as the participants were shortlisted through 
research on publications in professional IT magazines, such as Computing, 
Business Week, Computer Weekly, and through observation of presentations on 
IS-focused conferences for business professionals organised by Business 
Intelligence. Extreme case purposive sampling (Sanders et. aL 2000) was used in 
the second sampling round, targeting companies that has already reported 
positive experience with implementing e-business networks. 
The notion was that the best practice could provide insights in the differences, if 
any, between information architecture for enterprises and this for business 
networks. Four companies were chosen - Barclays, as a representative of the 
financial and banking services sector; Tesco, from the retail sector, the 
bookmaker Ladbrokes, from the betting and gambling sector and SLB, from the 
electronic components manufacturing sector. A conference speaker from 
Barclays was approached for an informal interview, in which the research was 
briefly presented and an agreement for further study using Barclays as a case 
study was sought. The proposal was declined on the basis of the security and 
confidentiality needed to ensure the competitive position of the company. The IT 
directors of the other three companies were approached with a letter, introducing 
the research and an invitation to take part in the study. Three of the people 
declined unequivocally the invitation (Appendix Bl-B3), whilst the fourth 
response although still negative, offered some option for discussion. However, it 
was made clear that a case study based on this organization was not to be 
allowed. Should any of the four responses were positive, the author would have 
pursued this strategy further, trying to find other suitable case studies. Given 
the circumstances this option was considered impractical. However, throughout 
the period of worldng on this strategy the initial version of the conceptual review 
of IA for e-business networks was developed, that was further developed through 
the implementation of the third theoxy-building strategic option. The complete IA 
review is presented in Chapter 4. 
Appendix B Page 2 
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Our Ref: PU/AJD 
24 December 1999 




Bournemouth BH 12 5BB 
Dear Mrs Bobeva 
Ladbroke Racing Limlled 
Imperial House Imperial Drive 
R, jyners Lane Harrow Middlesex HA2 7JW 
Telephone 0187 868 8899 Tciex 923073 
Facsimile 0181868 8767 
Thank you for your letter dated 20 December in connection with 
information architecture for business networks. 
Unfortunately I have enormous pressures on my time currently, and am 
therefore unable to help you on this occasion. 
However, I would like to thank you for taking the trouble to write and 
wish you success in your research. 
IT DIRECTOR 
La, 1010A. G111.11 PLC 
Office: MAP10 Court 
Pj, k RR"4 Crfýnt. 
waffoni, He WDI THZ 
IN% LS"l OR IN PFOPLE R&gatored, n Engtand Number 775667 
Appendix B. 2 
Milena Bobeva 
From: 10seinat. co. uk] Sent: 11 January 200014: 14 
To: 'Milena Bobeva' 
Subject: RE. Research 
As I recall, I don't think I agreed to a meeting, but suggested that we would not be able to help very much. To be honest, it was a while ago and I dont remember what It was about. Please remind me and I will let you know If I can spare the time. 
Managing Director 
http: //ýww. sb. co. uk 
http: /Iwww. seinet. co. uk 
-Original Message From: Milena Bobeva (SWrP: mbobeva@boumemouth. ac. uk] Sent 10Januarv200016.29 
To: It 
Subject: RE: Research 
Dear Mr. i ' 
Thank you so much for agreeing to take part In my research. Please let me know of convenient dates and times for a meeting. I Would appreciate if you would consider for the meeVng to take place between 11 am to 3pm to allow for travel time. 




IS Departmem Business School 





Sent Thýrsday, December 23,1999 1120 AM 
To: 'mbobevaGbournemouthacuW 
Subject: Research 
Further to your request for an interview, although we consider ourselves to be at the leading edge of such 
technology, sadly the rest of our industry is not and we therefore cannot offer any insight to e-trading with our 
customers or suppliers, other than how we are able to do it and how we would like to do IL 
However, I have been in the IT industry for many years and can certainly specify the requirements. 
You maý decide for yourself N we would be suitable. 
Managing Director 
httr): /Avww. slb. co, u 
httj2: 1/www. selnet. co. u 
Appendi\ 11.3 
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Our Ref: IOR/ac 
Direct Dial: 01992 644012 
Direct Fax: 01992 646623 






Dear Mrs Bobeva 
TESCO 




Hertfordshire EN8 9SL 
Telephone: 01992 632222 
Extension: 
Direct Line: 01992 
Facsimile: 01992 
lst February 2000 
Thank you for your letter dated 20th December regarding PhD research on 
Information Architecture for Business Networks. 
Unfortunately I am not able on this occasion to help with your research as my 
diary is very busy. 
May I take this opportunity to wish you all the best in this project and to thank 
you for the interest in our company. 
Best wishes 
Yours sincerely 
For and on behalf of 
TESCO STORES LTD 
Group IT Director 
Tesco Stores Ltd (SI9500). Camriany Registered in England. Registered Otfice: Tesco House, Delar-are R--acl, Cheýnunt, He-, ', irdshirt, ENS 9SL 
Appendix C: 
Evaluation of the framework 
C. 1: Companies represented in the Delphi study 
C. 2: Students questionnaire for coRecting participant's data 
C. 3: Delphi Round 1 
a) Supporting letter 
b) Questionnaire 
CA Delphi Round 2 
a) Supporting letter 
b) Questionnaire 
C. 5: Delphi Round 3 
a) Supporting letter 
b) Questionnaire 
C. 6: Electronic survey: 
a) E-mail invitations 
b) Electronic survey (Web version) 
c) Completed questionnaire (with comments) 
C. 7: Interviews: Frequencies of codes 
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Appendix C. 1 
00 Participants in the Delphi Study 
No. Company name Represented by 
1 BMW (GB) Ltd. Marketing Manager 
2 British Airways Systems Development Exec 
3 CAPITA Business Services Pre-sales Support Consultant 
4 COGENT Investment Operations Ltd. Applications Architecture/PM 
5 COGENT Investment Operations Ltd. IS Project Manager 
6 Crown Agents Crown Agents 
7 GLAXOSMITHKLINE Resourcing Manager 
8 Hewlett-Packard Ltd. GIIO UK Operations Manager 
9 Integrated Control Systems Ltd. Project Manager 
10 INTEL Corporation (UK) LTD DSS Teamleader 
11 KODAK Ltd. Manager MFG Systems 
12 Poole Hospital NHS Trust IT Project Manager 
13 PORTMAN Building Society Programme Manager 
14 PRISM Data Management Data Services Manager 
15 Royal & Sun Alliance Executive Office Manager 
16 SAFEWAY Stores PLC Project Manager 
17 TYCO Electronics Sales Systems Manager 
18 Urban Science Senior Project Manager 
19 1 Not known Anonymous 
Information Architecture for Business Networks Appendix C. 2 
Project Stage: Evaluation through Delphi study 
Participants Sampling 
Please describe the nature of your work during placement with regards to the Information that you 
received used and processed. 
I. Organisational work patterns (Please cirde one ofthe answers, or write In the provided spacej 
(1) E-mail access: available to all restricted to certain people WA 
Other . ........................................................... 
(2) Access to the Internet available to all restricted to certain people IVA 
Other ........................................................... 
(3) Network: ISDN dial-up 
Other ........................................................... 
(4) Access to corporate intranet available to all restdcted to certain people WA 
Other ........................................................... 
(5) Use of extranet 
For what purposes: ................................................................................... 
How frequently: ................................................................................... 
2. Information (Please drde alf applicable answers. ) 
(1) Preferred storage media electronic paper 
(2) Origin (Inputs) Internal from customers from business partners 
(3) Destination (Outputs) internal from customers ftm business partners 
3. Line manager (Please write in the provided space or cfrc(e your prefeffed answer. ) 
(1) Name ................................................................................... 
(2) Department/Organisation ........................................................................ 
(3) Location ................................................................................... 
(4) Personality (open, Wiling to spend fime on discussing issues will be ranked with 5) 12345 
Other comments: ..................................................... 
(5) E-mail friendliness 12345 
(6) Intemet-friendliness 12345 
Please fill in your name: ............................................................ I ............ 
The survey resufts are confidenUal. 
M. Bobeva, Bournemouth University 
ýýEAIO 
Gazing into the Oracle 0 Co --t 
A Delphi Study on Information Architecture 
Round 2 
L 
E 'R (ýý 
Vice-Chancellor: 
Professor Gillian L Slater 
MSc MA DPhil CMath 
Dear Mr. Ponting, VIMA FRSA 
The Business School 
Thank you warmly for taking part in the Delphi study on information Head of School 
Professor David Jones 
architecture for business networks. I highly appreciate the invested time and BA (Hons) PhD 
effort. 
I am enclosing the results of the questionnaire showing the average Desfra&fiý and FedslLý11,12Y 
ratings given by the first round respondents to the issues included in the questionnaire. For your 
convenience, your personal ratings from the first questionnaire are listed next to each issue. The 
rate is based on a1 to 10 scale, where 10 indicates the most desirable/feasible issue(s) and 
1 indicates the least desirable/feasible issue(s). 
Given the average rating scored in the first round, please RE-RATE these issues or CONFIRM your 
score u!; jn_g the sarne 1 to 10 scale. Fed free 1.0 suggest amendments! argue in favour of or 
against issues or ask questions. 
I would greatly appreciate if you return your questionnaire, even if not fully completed, at the 
earliest possible time using the enclosed addressed envelope. 
Thank you kindly for your time. 




IS Group, Business SChOOl 
Bournemouth University 
The Business School Christchurch House Talbot Campus Fern Barrow Poole Dorset BHI 2 5BB UK 
Telephone: +44 (0) 12 02 52 41 11 Fax: +44 (0) 12 02 59 57 18 email: business@bournemouth. ac. uk 
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Gazing into the Oracle 
A Delphi Study on Information Architecture 
Round 2 
Dear Mr. Pascoe, 
Thank you warmly for taking part in the Delphi study on information 
architecture for business networks. I highly appreciate the invested time 
and effort. 
Appendix C. 4a 
I am enclosing the results of the questonnake showing the average Desirabilityand Fea5ibility 
ratings given by the first round respondents to the issues included in the qUesbURMtre, For 
your convenience, your personal ratings from the first questionnaire are listed next to each 
issue. The rate is based on a1 to 10 scale, where 10 indicates the most desirable/feasible 
issue(s) 
1 indicates the least desirable/feasible issue(s). 
and 
Given the average rating scored in the first round, please RE-RATE these issues or CONFIRM 
your score using the same 1 to 10 scale. Feel free to suggest amendments, argue in favour of 
or against issues or ask questions. 
I would greatly appreciate if you return your questionnaire, even if not fully completed, at the 
earliest possible time using the enclosed addressed envelope. 
Thank you kindly for your time. 
Your participation means a lot for the success of this project. 
Milena Bobeva 
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Gazing into the Oracle 




About a year ago you took part in the second round of a Delphi study on 
information architecture for business networks. I highly appreciate your views 
and the time and effort you invested in helping my research, thank you. The 
results indicate that there is a high level of convergence on the answers. 
However, the chosen research method, a Delphi study, suggests that to 
improve the quality of the research the results of the second round should 
also be presented to your attention. 
Appendix G bli 
The enclosed questionnaire shows the mean Desirability and Feasibility results from the second 
round and your ratings for each issue. The rate is based on a1 to 10 scale, where 10 indicates 
the most desirable/feasible issue(s) and 1 indicates the least desirable/feasible issue(s). 
Given the average rating scored in the second round, please review your score using the same 1 
to 10 scale. Feel free to suggest amendments, argue in favour of or against issues or ask 
questions. 
I would greatly appreciate if you return your questionnaire at the earliest possible time using the 
enclosed addressed envelope. 
Thank you kindly for your time. 
Your participation means a lot for the success of this project. 
Milena Bobeva 
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Appcndix C. 6a 
From: Milena Bobeva 
Sent: 11 July 2002 09: 50 
Subject: Information Architecture for Business Networks 
Dear colleague, 
As IS academics and practitioners we are well known for our multi-disciplinary view, recognising the diverse and 
complex nature of the world. However, sometimes, we find it difficult to agree on a common definition, even of 
core concepts. I want to challenge this perception of the IS community by inviting selected researchers and 
professionals in the field, such as yourself, to take part in designing the definition of the information architecture 
needed in networks of organisations. I am looking for the key constituents of an architecture that will ease the 
formation of dynamic alliances and will allow for seamless integration and sharing of information across global 
networks such as the Internet. 
I would greatly appreciate if you take part in this survey. Your involvement could be only as much as to reply to 
complete the enclosed questionnaire. 
If you are interested in the follow-up discussion of the issues and the ratings they received, please indicate your 
preferences and provide your e-mail address at the end of the form. 
F UP Er rErr hrrse O 
IA Irlir 
I hope you enjoy the challenge. Looking forward to hearing from you, 
Best regards, 
Milena 
i Boi , 
I'Sol-vilp, Hil., m" ý S- 1)(, (, / 
From: Milena Bobeva 
Sent: 12 July 2002 11: 58 
To: 
Subject: Information Architecture 
Dear colleague, 
Following my previous invitation for participation in the survey on information architecture, please find 
attached the web address for questionnaire. 
http-. //business bmth. ac. uk/mbobeva/Survey_on_lnformation_Architecture. htm 
Thank you warmly to those of you who expressed interest in the research and let me know of the 
difficulties they experienced with filling in the form. I hope the version on the web site is more legible and 
avoids the problems with attachments. 
Looking forward to hearing from you, 
Best regards, 
Milena 




























,:, 5)1 ý 











. ýs (, ) ýE 
0 
Vý 
a LA all 0 
Ln cu L 
a. ) in o -& m C-3 
UoW V) " 





0 C: C 
o00 
mv S-ý :i0 0 
0 7ý o 03 





0 J-- 0 ý, -0m " tn I 
's, 10 
,qE- Q) (- -1 co -0 :3 ý9 0r "Iý 
C cn 
a) 
0 Q) :> 
v 
C: 73 " 
0 Q. 
ýH 0 C'3 LIT 0 C: E0 
to oAQ 
C's 
7G ct r, Q Ln 
Q C. ) 
0 L-1 
vi 00 Q) 




"I: ý R4 a- 6 q) WwM :3 ýý -- aS ý-: 
Q) - o cu 0 Q) ui 
tD Q) C-) 41) -S ýl -E JS Is c V) (V 6 
ca "V4 oC "r CCS 0 7: 1 10- 
q) r. ) 00V -ý 
W L- 3 
:s 
9) 0 C) - >1 ý >0 . t2 0_ -= ýý " I., a. (o 0ZEvt! 0 ct3 o Ln cL. C-) C-3 0 ýa ,EE -* WI" 000 -0 Ev 1ý cu 
72 -5 a t 
-h4 0 




Appendix C. Ob 
Page 











co C. ) 
LL 
CO o tý 'o g Fl. 
0 
71ýý 0 ,L 
0ý -S -a cu -: s 3: i ,1 -- I 1) 
-z! t 10 w 
-U9R ca 21 20 10 lo'- 
Cc 3 
CD 
t- Ei 4. ) 4. ) .5 





= I V) 
4ý ý - In . U- ý: 0 >1 
. tý 
v = -E 0 0 Lul -6 - 7 
ý:, ý, 
-, " !; 3 4 co (1) 1. m 10 T -Z: 3 
. -ýg ,- ý; E 


















































(0 Cý 2,0:: ) w 
.0 a) 0 
LL -C> Q 







Appcndix C. 6c 
From: Form. Handler@www. bournemouth. ac. uk 
Sent: 11 July 2002 11: 14 
To: mbobeva@boumemouth. ac. uk 
Subject: Survey reply UKAIS 
Contents of form on 
1. source/recipient: 8 
2. organisation(s/r): 8 
3. role: 8 
4. processes: 9 
5. importance: 9 
6. risks: 5 
comments(risks): this depends what type of business we are In 
7. owner: 5 
comments(owner): again it depends pn the type of business we are dealing with 
8. controller 7 
9. stable/dynamic: 7 
10. format: 3 
11. e-access: 7 
12. style: 6 
13. aggregation: 7 
14. current/up-to-date: 5 
comments(current/up-to-date),. not exactly sure what Is meant by'version'. 15. languages: 6 
16. templates: 8 
17. events: 4 
18. type: 6 
19. status: 5 
20. performance_measures: 7 
21. cost: 8 
22. ethical: 5 
23. legal: 7 
24. organisational: 8 
25. related info: 8 
26. software: 6 
27. hardware: 6 
28. communications: 8 
29. designer 5 
30. skills: 6 
31. domain: 6 
32. incompatibilities: 6 
33. concurrent_use: 6 
34. next-Stage: 3 
share - within: 
Yes_ep 
share - with - organisations: 
Yes ep 
share with customers: Yes elý P 
discussion- Yes 
Name: Zodu Senyucel 
email: z. senyucei@mmu. ac. uk 
Final comments: The type of the business and the project have a great Impact on the issue. 
therifore, validity of the survey resulsts need to be carefully considered. Thank you. 
Appendix C. 7 
FE-BuS Evaluation: 
Frequency of the Codes 
Dimension/ Information category Freq. 
Ll: Primary 
D1: Types of Information 1 
Vl: Business view 1 
IC: Business function 1 
IC: Business process (WFlow) 11 
IC: Data 6 
V2: Organisaitonal. view 0 
IC: Strategy 3 
IC: Structure 8 
V3: Technical view 1 
IC: Application 4 
IC: Interface 0 
IC: Network 1 
IC: Platform 0 
L2: Contextual 
D2: Forms of existence 1 
IC: Carrier 5 
IC: Level of aggregation 1 
IC: Nature 1 
IC: Origin 1 
IC: Presentation 6 
IC: Stability 3 
IC: Style 0 
IC: Values 0 
D3: Levels of understanding 0 
IC: Definitions 4 
IC: Models, Templates 7 
IC: Theories 2 
D4: Transitions 3 
IC: Stages of capability/grow 2 
IC: Status 3 
IC: Version releases 7 
D5: Types of IM processes 0 
IC: IM processes 14 
D6: Roles characteristics 0 
IC: Role (with ref. to data) 24 
IC: Role (with ref. to process 7 
IC: Levels of competence, Skills 3 
D7: Types of regulations 0 
IC: Policies 9 
IC: Regulations 3 
IC: Standards 7 
D8: Levels of granularity 0 
IC: Level of granularity 0 
A: Extended 5 
A: Focal business unit 4 
A: Global 0 
A: Individual 0 
Kev to svmbols: 
L- Type of dimension 
D -Dimension 
V -View 
IC - information category 
A- Attribute 
